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1.0 INTRODUCTION 

This Storm Water Source Control Design Update was prepared by ERM-
West, Inc. (ERM) on behalf of Vigor Industrial, LLC (Vigor) for the 
Portland Facility, located at 5555 North Channel Avenue in Portland, 
Oregon (the Site). The purpose of this report is to present proposed 
interim source control and treatment measures and an update to the 
design of storm water source control measures (SCMs) at the Site.  

The SCMs are being implemented to control storm water as a potential 
contaminant pathway to the Willamette River. The storm water SCMs are 
also intended to enable Vigor to meet the requirements for pollutant 
concentration reduction under the new National Pollutant Discharge 
Elimination System (NPDES) General Industrial Storm Water (1200-Z) 
permit for the Lower Willamette River. 

The report has been prepared in accordance with the Oregon Department 
of Environmental Quality (ODEQ) and United States Environmental 
Protection Agency (USEPA) Portland Harbor Joint Source Control 
Strategy (JSCS) guidance document (ODEQ and USEPA 2005). This report 
will be included as an attachment to the Site Storm Water Pollution 
Control Plan (SWPCP). This report incorporates responses to ODEQ and 
USEPA comments on the Stormwater Data Gaps Investigation and Site-Wide 
Conceptual Design Update Report (ERM 2014) received on 2 February 2015 
and ODEQ comments on the Appendix D-Storm Water Source Control and 
Treatment Measure Design Update (ERM 2015). 
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2.0 STORM WATER SOURCE CONTROL MEASURES 

Based on the conclusions of the storm water source control screening 
evaluation (SCSE) and the Tier II requirements of the NPDES permit, the 
objectives for source control are as follows: 

• Achieve NPDES Tier II zinc mass removal and concentration reduction 
requirements for Outfalls Q, O, and M by 30 June 2015; 

• Achieve NPDES permit benchmarks for aluminum, copper, iron, lead, 
zinc, pH, total suspended solids (TSS), oil and grease, and nitrate plus 
nitrite nitrogen in storm water runoff across the Site; and 

• Prevent potential sediment recontamination and meet water-quality 
screening criteria presented in the JSCS by reducing the loading of 
arsenic, cadmium, copper, lead, mercury, zinc, polynuclear aromatic 
hydrocarbons (PAHs), bis-2-ethylhexyl-phthalate (BEHP), 
polychlorinated biphenyls (PCBs), and tributyltin (TBT) in storm water 
discharging to the Willamette River. 

Aluminum was previously included as a contaminant in storm water 
requiring source control (ODEQ 2015). However, in the updated Draft 
Final Feasibility Study Report (USEPA 2015) for Portland Harbor, aluminum 
was eliminated as a contaminant of concern as it is considered “not 
ecologically significant.” Based on this conclusion, aluminum has been 
removed as a contaminant requiring source control at the site. Vigor notes 
that under the current NPDES permit, aluminum is a sector-specific 
pollutant that requires monitoring and has a benchmark.  

In addition to BEHP, the phthalate esters butyl benzyl phthalate, 
dibutylphthalate, dimethylphthalate, and di-n-octylphthalate have been 
detected in catch basin sediment or storm water discharge samples.  Only 
two SLV exceedances for dibutyl phthalate have been observed in the 
entire storm water source control program. Exceedance quotients for both 
these samples were less than 10.  Vigor notes that the SLV for dibutyl 
phthalate is based on Table 33c (OAR 340-41) and is a Water Quality 
Guidance Value, not a criterion. Based on this evaluation, dibutyl 
phthalate was considered a low priority for source control.  Additionally, 
the updated Draft Final Feasibility Study Report (USEPA 2015) for Portland 
Harbor concluded that dibutyl phthalate was “not ecologically 
significant”, and therefore eliminated as a contaminant of concern.  Based 
on this conclusion, butyl benzyl phthalate, dibutylphthalate, 
dimethylphthalate, and di-n-octylphthalate were removed as 
contaminants requiring source control at the Vigor site. 



 

ERM 3 VIGOR/0272376/AUGUST 2015 

   

2.1 PROPOSED SITE-WIDE STORM WATER MANAGEMENT 

A summary of the source control evaluation conclusions and site-wide 
storm water management strategy, including the proposed SCM for each 
drainage area, is provided in Table 1. The specific conveyance re-routing 
and location of treatment measures are presented in Attachment A.  

2.1.1 Bioretention Pond 

A proposed storm water SCM (Bioretention Pond) was included in the 
March 2013 ODEQ-approved SWPCP update, as a required element of the 
NPDES permit. The proposed SCM is intended to achieve the Tier II 
requirements for Outfalls Q, O, and M, including the portion outside of 
the boundary fence (i.e., North Lagoon Avenue). A summary of the areas 
included in the Bioretention Pond is presented in Table 1. An updated 
design package for the Bioretention Pond SCM is included in Attachment 
B. A phased approach to implementation of the SCM was presented in the 
Data Gaps Investigation and Site-Wide Conceptual Design Update Report (ERM 
2014), which was included in the ODEQ- and City-approved December 
2014 SWPCP update. The Bioretention Pond is designed to eventually 
treat Storm Water from approximately 60 percent of the site. Vigor notes 
that the nomenclature of the proposed bioretention facility has been 
changed to the Bioretention Pond (formerly referred to as the “Southside 
Bioretention Pond.”  This change was made to more accurately reflect the 
total proposed catchment area, which actually encompasses large portions 
of the north and south sides within the eastern half of the facility.  The 
remaining catchment areas within the facility will be addressed by the 
Electrocoagulation System described below.   

2.1.2 Electrocoagulation System  

An electrocoagulation (EC) system pilot study was conducted in 
2013/2014 to evaluate EC as a potential storm water treatment technology 
at the site. EC is technology that generates metal hydroxide species in 
solution that react chemically with contaminants and promote 
precipitation and coagulation. The resultant floc is then removed from the 
effluent by settling and filtration. A summary of the EC system pilot study 
results is included in Table 2. The EC system demonstrated success at 
reducing concentrations of metals, BEHP, total PAHs, and total PCBs. The 
concentrations of BEHP, PAHs, and PCBs in the effluent were below 
detection limits.  
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Based on the results of the pilot study (ERM 2014), Vigor proposed to 
utilize a full-scale EC technology system to treat storm water from the 
remaining 40 percent of the site (Phase 5) the general encompasses the 
western half of the facility and docks. The design basis of the full-scale EC 
system will provided under separate cover.   

2.1.3 Implementation Phasing 

During Bioretention Pond permitting and construction planning in April 
2015, the planned phased implementation approach was revised to 
account for current site operational conditions and to take advantage of 
opportunities for significant cost savings associated with construction 
sequencing.  

The revised phased approach for implementation of the South 
Bioretention Pond SCM and achieving compliance with the NPDES Tier II 
requirements consists of: 

• Phase 1 (Winter 2014/Spring 2015) – (Revised) Interim measures in 
have been installed in Outfalls Q, O, and M that included: continued 
treatment of Outfall Q runoff using a 400-gallon-per-minute EC 
system, application of additional best management practices (BMPs) 
(i.e., covering laydown materials with plastic, increased sweeping 
frequency), and installation of small-scale interim treatment measures 
(i.e., Grattix boxes) at potential sources of zinc within the catchment 
areas of Outfalls O and M.  

• Phase 2 (Spring 2015) – (Revised) Interim BMPs have been installed in 
North Lagoon Avenue, including closure to public access, limiting 
industrial activities in this area, covering laydown materials with 
plastic, and increased sweeping frequency.  

• Phase 3 (Fall 2015) – Construction of the South Bioretention Pond SCM 
and associated infrastructure to connect Outfalls Q, O, and M to the 
Bioretention Pond.  

• Phase 4 (Spring 2017) – Berths 313 and 314 (Outfalls LD4-B through 
LD7B) reconveyance and connection to the South Bioretention Pond. 
Berths 303, 304, and 305 (Outfalls J through N, and N-1 to N-6) 
reconveyance and connection to the South Bioretention Pond. 

• Phase 5 (Spring 2017) - Berth 312 (Outfalls LD1-A through LD4-A) to 
EC treatment at BWTP. 

The completion of Phases 1 and 2 are intended to meet the storm water 
treatment objectives and implementation schedule under the NPDES 
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permit Tier II requirements. Completion of Phase 3 is intended to 
complete source control and continue meeting NPDES Tier II treatment 
objectives. Completion of Phases 4 and 5 are intended to be completed by 
30 June 2017 in order to comply with NDPES Tier II treatment measure 
requirements based on zinc exceedances observed in the 2014/2015 
annual monitoring results. The implementation of Phases 4 and 5 are also 
intended to achieve source control for the Site in advance of the 
implementation the Portland Harbor sediment remedial action.  

2.2 NDPES TIER II INTERIM SOURCE CONTROL AND TREATMENT 
MEASURES 

Under the requirements of the NPDES permit, Vigor was required to 
implement additional measures at Outfalls Q, O, and M by 30 June 2015 
with the goal of achieving the benchmarks of the permit. Vigor is utilizing 
a combination of interim source control and treatment measures to 
achieve benchmarks at Outfalls Q, O, and M until the South Bioretention 
Pond SCM construction is completed. The locations of proposed interim 
source control and treatment measures are shown in Attachment A. 

2.2.1 Outfall Q Interim Treatment Measure 

As presented in the Storm Water Source Control Measure Design Update 
(ERM 2014), a pilot EC system has been operating at the facility since May 
2013. The 400-gallon-per-minute pilot EC system treats the storm water 
runoff from the Outfall Q catchment area. Performance monitoring results 
are presented in Table 2. Following system shakedown early in the 
monitoring period (since February 2014), the EC system has consistently 
achieved benchmark concentrations in the effluent, including zinc. It is 
anticipated that this interim treatment system will continue to achieve 
benchmarks until it is removed following completion of the South 
Bioretention Pond SCM.  

2.2.2 Additional Interim Roof Drain Treatment Measures 

Vigor will install small-scale interim treatment measures to directly treat 
roof drainage from Buildings 4 and 10, which were previously identified 
as potential sources of zinc to storm water in Outfalls O and M (ERM 
2010). These treatment measures include ion absorption and filtration 
media, as well as biofiltration devices (“Grattix Boxes”). 
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2.2.2.1 Storm Water Filtration  

Vigor is deploying storm water filtration devices containing MetalZorb® 
media. The MetalZorb is a sponge media that removes metals in storm 
water through filtration of solids and sorption of dissolved contaminants. 
The media will be placed in absorbent socks and deployed in storm water 
drain lines around Building 4. The locations of the filtration devices are 
shown in Attachment A. 

2.2.2.2 Grattix Boxes 

A field trial of the Grattix Box system has been implemented at a roof 
drain in the Outfall R basin. The preliminary results of the field trial are 
presented in Table 3. Applicable NPDES benchmarks were achieved in the 
effluent of the Grattix Box. Average concentration reductions in the 
effluent were: cadmium (70 percent), chromium (37 percent), copper (82 
percent), lead (92 percent), and zinc (98.5 percent). Increases in aluminum, 
iron, and nickel were observed; however, average concentrations were 
below applicable NPDES benchmarks.  

The results indicate that contaminants, specifically zinc, in this and other 
basins with effluent primarily or solely from roof drainage can be 
controlled through the use of individual roof drain treatment systems. The 
locations of Grattix Boxes installed at roof drain downspouts are 
presented in Attachment A. Estimated contaminant removal efficiencies 
are presented in Table 4.  

Concentration reductions were observed in the Grattix Box pilot study for 
all contaminants, with the exceptions of aluminum, iron, and nickel. In 
these cases, the average effluent concentration was higher than the 
average influent concentration. The average effluent concentration of 
these contaminants is biased high due the concentrations of a single 
sample (January 2014). This sample also had the highest TSS 
concentrations observed during the pilot study. It is likely that the high 
aluminum and iron concentrations are related to the high TSS.  

The average concentrations in the Grattix Box effluent were below NPDES 
permit benchmarks for aluminum and iron in both the influent and 
effluent. There is no benchmark for nickel.  

Aluminum and nickel are not considered contaminants of concern for 
Portland Harbor and are thus not considered further in the design basis 
for source control. Although iron is not a contaminant of concern for 
Portland Harbor, the Willamette River is Section 303(d) listed for iron.  



 

ERM 7 VIGOR/0272376/AUGUST 2015 

The NDPES permitted discharge limit for iron is 1 mg/L.  All Grattix Box 
influent and effluent concentrations for iron were below the NPDES 
benchmark, with the exception of the single January 2014 sample.  The 
average effluent concentration of iron was below the NPDES benchmark.  

2.2.2.3 Catch Basin Biofiltration Inserts 

Catch basins around Building 4 discharge to conveyance lines that tie 
directly to Outfall O and comingle with off-site street runoff. Due to 
configuration of the drain lines, it is not possible to treat the on-site runoff 
prior to mixing with the street runoff. These affected catch basins will be 
retrofitted with biofiltration inserts, as shown in Attachment A.  

The biofiltration inserts are based on the Grattix Box design. They are 
installed directly in the catch basin, with compost/sand media underlain 
by gravel and contained within a geotextile. Due to the limited catchment 
sizes, low flows observed from these catch basins, and Grattix Box 
performance data, the biofiltration inserts are anticipated to achieve the 
zinc benchmark in discharge from this area. The catch basin inserts will be 
removed following completion of the Bioretention Pond and 
reconveyance construction. Performance of the interim measures will be 
monitored as part of the NPDES compliance monitoring program.   

2.2.3 Additional Interim Best Management Practices 

Vigor has intensified the use of BMPs throughout the Outfall O and M 
catchment areas. This effort is focused on reducing the source of zinc to 
runoff in these active areas of the site. Additional BMPs that have been 
implemented include: 

• Covering materials coated with zinc primer, such as metal plates, with 
plastic to prevent rain from contacting the equipment; and 

• Increased sweeping frequency from monthly to weekly.  

These BMPs will reduce the sources of zinc to storm water.  

2.3 SOURCE CONTROL MEASURE DESIGN BASIS 

The objective of the proposed permanent SCMs is to prevent sediment 
recontamination of Willamette River sediments following sediment 
remediation in the Portland Harbor Superfund Site by reducing the 
loading of contaminants requiring source control in storm water 
discharging to the Willamette River. In addition to reducing storm water 
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discharge volume, the goal of the SCMs is also to reduce concentrations of 
contaminants (specifically zinc) in storm water to below NPDES 
benchmark levels in accordance with the Tier II requirements.  

2.3.1 Source Control Measure Design Basis 

There are no established source control criteria or effluent concentrations 
for storm water to prevent recontamination of sediment. Recently-
published Preliminary Remediation Goals for Portland Harbor (USEPA 
2015) are applicable to surface water. Additionally, there is no established 
design storm for the purpose of sizing treatment facilities to achieve 
source control in Portland Harbor. Several agencies, including the City of 
Portland and the Oregon Department of Transportation (ODOT), have 
established design storms for storm water quality. An evaluation of these 
design storms was presented in the Infiltration Pond Sizing Analysis (ERM 
2013).  

The City of Portland and ODOT water quality design storms are backed 
by rigorous analysis with the objective of achieving a high degree of 
runoff capture (City of Portland 2007; ODOT 2008). The goal in selecting 
the design storm is to provide sufficient capture such that both NPDES 
permit benchmarks and Portland Harbor source control objectives are 
achieved. As presented in the DEQ Industrial Stormwater Permits: Tier II 
Revised Stormwater Pollution Control Plan Checklist (ODEQ 2014), the 
appropriate water quality design storm for NPDES Tier II treatment 
measures is 50 percent of the 2-year, 24-hour rainfall depth (i.e., a design 
storm of 1.25 inches at Swan Island). A storm water model was developed 
to evaluate the performance of the proposed design basis of the 
Bioretention Pond SCM. 

Rainfall runoff at the Site was modeled using the USEPA’s Storm Water 
Management Model in order to evaluate the expected performance of 
various proposed design storms. The effectiveness of the Bioretention 
Pond, when sized to treat the design storm (1.25 inches in 24 hours), was 
tested by modeling the actual hourly rainfall record for 1948 through 2012 
(64 years). The runoff volume in excess of the pond volume is discharged 
through an engineered high-flow bypass during extreme events. The 
rainfall record evaluation indicated that approximately 98 percent of 
storm water was treated when using a facility sized to treat the 1.25-inch 
storm.  

The ODEQ has approved a design storm of 1.25 inches as an appropriate 
design storm size for the purpose meeting source control at the Site. Vigor 
is proposing to use the 1.25-inch storm as the design basis for both the 
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Bioretention Pond (Phases 3 and 4) and the full-scale EC system (Phase 5). 
Modeled storm water runoff volumes for the 1.25-inch design storm are 
presented in Attachment C. The subsequent hydraulic design and the 
combined total expected runoff volumes for the Bioretention Pond (i.e., 
Phases 3 and 4) are presented in Attachment D.  

The Bioretention Pond was sized to treat the 1.25-inch storm, with an 
assumed minimum media infiltration rate of 10 inches per hour, and a 
maximum allowable ponding depth of 12 inches to prevent media 
compaction.  Actual media infiltration rates are anticipated to be higher 
than 10 inches per hour. The pond design details including total runoff, 
treated, and bypass volume are summarized in Table 5.  

Vigor notes that following implementation of the SCMs, their 
effectiveness will need to be evaluated, including an evaluation of high-
flow bypasses. The performance monitoring plan presented in Section 3 of 
this report describes the proposed data collection. Vigor also notes that a 
sediment recontamination evaluation may be performed, if required. The 
need for a sediment recontamination evaluation will be depend on SCM 
performance monitoring results, development of final Portland Harbor 
Preliminary Remediation Goals, and selection of final sediment remedy 
for the adjacent area of the Willamette River and Swan Island Lagoon.  

2.3.2 NPDES Tier II Contaminant Concentration Reduction 

In order to meet the NPDES Tier II requirements, an effluent 
concentration target must be achieved. The proposed SCMs consist of 
systems that treat and then discharge treated effluent, which requires an 
effluent concentration target to be achieved in order to comply with 
NPDES permit benchmarks (e.g., 120 micrograms per liter [µg/L] for 
zinc). For the purpose of meeting the current Tier II requirements, the 
runoff from Outfalls Q, O, and M is required to be treated to achieve the 
zinc benchmark. Zinc is currently the only constituent with a Tier II 
contaminant concentration reduction requirement.  

In order to evaluate the feasibility of the proposed SCMs to achieve the 
zinc benchmark, estimated treatment efficiencies were applied to the 
combined annual runoff volume and average zinc concentrations 
(calculated from the DGI data) for each outfall that contributes to each of 
the SCMs.  

The estimated zinc reductions feasible for each of the proposed SCMs 
were obtained through literature review, including the International 
Stormwater BMP Database Pollutant Category Summary Statistical Addendum 



 

ERM 10 VIGOR/0272376/AUGUST 2015 

(Geosyntec and Wright 2012), EC pilot study performance data, and the 
Grattix Box pilot study. Estimated zinc removal efficiencies for the 
proposed SCMs and treatment facilities are presented in Tables 2, 3, and 4.  

The concentrations of zinc observed in Outfall Q runoff are higher by 
approximately an order of magnitude than the influent concentrations 
observed in many published studies of treatment system performance 
(Geosyntec and Wright 2012). Studies that evaluated bioretention system 
treatment of zinc at similar levels to those observed at Outfall Q  
(600 to 2,000 µg/L) reported consistent zinc removal efficiencies in excess 
of 98 percent, with effluent concentrations usually below 25 µg/L (Davis 
et al. 2003). Similar zinc removal efficiencies were observed in the Grattix 
Box pilot study, which use a similar technology (i.e., biofiltration) and had 
higher influent zinc concentrations than Outfall Q. For the purpose of 
estimating effluent concentrations, a treatment efficiency of 95 percent 
was assumed for the Bioretention Pond.   

High zinc removal efficiency has been achieved in the Bioretention Pond 
operating at the Port of Vancouver, Washington, facility since 2012. This 
Bioretention Pond has successfully treated storm water to below 
benchmarks consistently, such that a monitoring waiver has been applied 
on the basis of the lack of exceedances. The Port of Vancouver has similar 
industrial activities, rainfall conditions, and catchment sizes as the Vigor 
facility. Similar treatment results are anticipated at the proposed South 
Bioretention Pond SCM. The Bioretention Pond for the Vigor facility has 
been designed, in part, on the system used at the Port of Vancouver. 

Calculated combined effluent concentrations and the estimated annual 
zinc mass removal from each of the proposed SCMs are presented in Table 
6. As shown in Table 6, based on the estimated removal efficiencies, the 
combined effluent flow from the South Bioretention Pond that will 
capture runoff from the current NPDES Tier II outfalls (Q, O, and M) is 
anticipated to have a zinc concentration that is below the NPDES permit 
benchmark.  

The estimated effluent zinc concentrations from the bioretention pond, EC 
System, and Grattix boxes (including biofilters) are also below the NPDES 
permit benchmark for outfalls. 

2.3.3 Source Control Mass Reduction 

The objective of source control is to reduce the mass flux of contaminants 
to the Willamette River in order to prevent recontamination of sediment. 
By removing the contaminants from the storm water flow, the proposed 
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SCMs will reduce the mass of contaminants discharging from the Site in 
storm water. Estimated removal efficiencies for each identified source 
control contaminant and the proposed SCMs are presented in Table 4.  

The average annual rainfall of 37.9 inches was used to estimate annual 
contaminant mass removal rates for each proposed SCM, which are 
presented in Table 6.  

PAH and PCB mass reductions for the Grattix Box pilot study were not 
able to be calculated as the influent and effluent concentrations were both 
below detection limits. BEHP and TBT were not included in the list of 
analytes for the Grattix Box pilot study. In order to estimate average 
annual reductions of these analytes for the Grattix Box and Bioretention 
Pond SCMs, removal efficiencies were assumed to be equivalent to TSS 
removal. 

The estimated annual total site-wide mass removal of metals is significant, 
ranging between 41 percent for arsenic (0.016 pounds) and 95 percent for 
zinc (30.8 pounds). Mass removal rates in these ranges are likely to control 
the potential for sediment recontamination and reduce concentrations 
below applicable criteria. 

Concentration reductions for PAHs, PCBs, BEHP, and TBT are significant, 
as estimated removal efficiencies are typical greater than 70 percent. 
Estimated annual mass removal quantities are 0.001 pounds of TBT, 0.0115 
pounds of PAHs, 0.0014 pounds of PCBs, and 0.129 pounds of BEHP. 
These mass removal quantities are small compared to metal removal rates 
as influent concentrations are significantly lower.   

It should be noted that the estimated annual removal rates use the 
conservative assumption that contaminant concentrations are constant 
throughout a storm. The SCMs are designed to treat the initial part of 
storm events, including the first flush portion of the storm, which 
typically has higher concentrations of contaminants than the latter stages 
of the storm. Treating the first flush will remove a greater portion of the 
contaminant mass than estimated in Table 6.  
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3.0 PERFORMANCE MONITORING PLAN 

The goals of the performance monitoring program for the Vigor SCMs are 
to: 

• Provide sufficient data to comply with the NPDES 1200Z permit 
requirements;  

• Provide sufficient data to evaluate the effectiveness of the storm water 
SCMs at preventing potential sediment recontamination of the 
Willamette River following implementation of an in-water sediment 
remedial action; and 

• Provide sufficient data to determine what, if any, improvement to 
SCM performance can be achieved through adaptive management. 

The NPDES 1200Z permit requirements and the source control evaluation 
monitoring requirements have different objectives. The purpose of the 
1200Z monitoring is to determine whether storm water discharge 
concentrations meet permit benchmarks. The objective of the source 
control monitoring is to evaluate whether sediment will be 
recontaminated. This may potentially require an evaluation of mass 
loading based on contaminant concentrations and flows.  

3.1 PROPOSED PHASE 3 STORM WATER MONITORING PROGRAM 

The storm water SCM performance monitoring program is intended to be 
implemented as an additional component of the NPDES 1200Z monitoring 
program at the site. The 1200Z monitoring program is based on sampling 
a subset of seven of the 53 site-wide outfalls. Discharge from these seven 
drainage areas will continue to be monitored as required under the 1200Z 
permit. Following the construction and reconveyance of the Phase 3 South 
Bioretention pond, discharge from two of the sampled outfalls (Q and M) 
will be combined into a single discharge point (i.e., the Bioretention Pond 
effluent).  

3.1.1 Storm Water Discharge Monitoring 

The storm water sampling program will consist of collecting grab samples 
of the storm water during four events each water year (July through June) 
in conjunction with NPDES permit monitoring requirements. The 
proposed analytical scope for Phase 3 is presented in Table 7.  
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Flows will be monitored at the discharge points of each of the SCMs. 
During Phase 3, the influent flow rate to the Bioretention Pond will be 
monitored, as well as the effluent flow rate. This will enable the infiltrated 
(i.e., retained on site) volume of runoff to be estimated. Influent and 
effluent flow monitoring points are vaults fitted with flow totalizers and 
sample collection ports. This will enable influent and effluent flow volume 
and quality to be monitored.  

As shown in the Attachment B, the Bioretention Pond has a high level 
flow bypass riser to allow for emergency bypass in the event that the 
media infiltration rate is reduced. The water level in the Bioretention Pond 
will be monitored and recorded continuously. This will enable the volume 
of any potential high-flow bypass to be estimated. The sample collection 
point is downstream of the connection of the high-flow bypass. Samples 
collected at this point will be representative of the combined effluent 
discharging from the Bioretention Pond.  

A total of four Bioretention Pond influent samples will be collected during 
the first year of monitoring. These samples will be collected during the 
same events as the effluent samples in order to confirm mass removal 
performance of the Bioretention Pond SCM. The need for additional 
influent monitoring will be evaluated based on the performance of the 
Bioretention Pond and potential requirements for adaptive management. 

2.2.2.3 Outfall P Monitoring 

Stormwater discharge from Outfall P was monitored as part of a data gaps 
investigation implemented in 2013/2014 (ERM 2014).  Additional data is 
required complete the storm water source control evaluation for this 
drainage area (ODEQ 2015). Specifically, samples meeting the first flush 
criteria provided in the ODEQ Guidance for Evaluating the Stormwater 
Pathway at Upland Sites need to be collected.  Vigor is proposing to collect 
an additional four samples from Outfall P during the fall and winter of 
2015/2016. The time of start of discharge from Outfall P will be visually 
confirmed and at least two of the samples will be collected within the first 
30 minutes of the start of discharge.   

3.1.2 Performance Monitoring Reporting 

Storm water SCM performance monitoring will coincide with the required 
NPDES permit reporting schedule. Performance monitoring results will be 
presented in a memorandum following each sampling event. An annual 
performance monitoring report will be prepared that presents the 
consolidated results of the previous water year monitoring results (July 
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through June), an evaluation of the performance of the SCM, additional 
source control evaluation sampling results (i.e. Outfall P resampling), and 
recommendations for additional monitoring or potential changes to the 
SCM to improve performance.  

The potential need for a sediment recontamination evaluation will be 
determined based on the performance monitoring results that incorporate 
potential system performance improvements implemented as part of the 
adaptive management program. In the event a sediment recontamination 
evaluation is required, the scope and methods will be presented in a 
separate work plan.  
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Table 1
Source Control Data Evaluation

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

A
Staging area for vessels at berth; waste transfer from ships; 
heavy crane use.

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

B
Staging area for vessels at berth; waste transfer from ships; 
heavy crane use.

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

C Crane use; vehicle traffic. 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

D
Roadway; craneway; laydown area; <10 day hazardous waste 
transfer facility area.

2 E
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

E
Covered painting and blasting; roadway; craneway; 
administrative office space; parking lots; machinery and 
rolling stock repair and storage.

2 E
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

F
Roadway; craneway; laydown area; <10 day hazardous waste 
transfer facility area.

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

G
Crane- and roadways; material laydown area (metal, wood, 
trailers).

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

H
Crane- and roadways; material laydown area (metal, wood, 
trailers).

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

I
Crane-, rail- and roadways; equipment and material laydown 
area; indoor substation.

3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

J
Crane-, rail- and roadways; equipment and material laydown 
area (metal, wood).

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

J1
Crane-, rail- and roadways; equipment and material laydown 
area (metal, wood).

1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

J2 Crane-, rail- and roadways. 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

J3 Crane-, rail- and roadways. 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

K SE Building 10; provides roof drainage. 3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM or Grattix Boxes

Phase 4

L
Fiber optic cable and miscellaneous equipment storage for 
Tyco vessel Global Sentinel at B304; parking, rail-, crane- and 
roadways; steel laydown.

6 L
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

L1
Fiber optic cable and miscellaneous equipment storage for 
Tyco vessel Global Sentinel at B304; parking, rail-, crane- and 
roadways; steel laydown.

3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

*M
Rail- and roadways; steel fabrication; indoor/covered 
coating; parts cleaning; outside materials storage; vehicle 
traffic; indoor paint/solvent storage.

4 M
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

Interim BMPs and treatment 
measures, follow by South 

Bioretention Pond SCM
Phase 3

M1
Crane- and major roadways; parking; material laydown area 
(metal, wood, trailers).

2 E
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 3

N
Covered and Secured Chemical Storage; Roadway. Previous 
Use: Floating home construction.

3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N1 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N2 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N3 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N4 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N5 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

N6 Parking and roadway 1 G
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

*O
Main roadways - heavy vehicle traffic; steel fabrication, 
stainless steel fabrication; welding; administrative offices.

4 Q
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

Interim BMPs and treatment 
measures, follow by South 

Bioretention Pond SCM
Phase 3

*P Employee parking lot. 5 P
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

Additional Monitoring, 
potential exclusion from 

source control
Phase 3

Q

Parking lots and roadways; administrative offices; central 
utility boiler; indoor/covered painting and blasting; covered, 
secured and bermed 90-day hazardous waste storage area; 
facility materials recycling, transfer and consolidation area; 
main paint/solvent

4 Q
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC is Interim SCM followed 
by South Bioretention Pond 

SCM
Phase 3

R

Roadways; parking; administrative offices; shipyard 
materials and equipment shipping and receiving; electrical 
equipment servicing; carpentry; covered parts/tools 
warehousing; metal fabrication; medical testing.

3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

Individual roof drain Grattix 
box pilot test.  If not 

effective, EC System SCM
Phase 5

R1 Roof drainage 2 E
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

 Included in EC System 
SCM or Grattix Box

Phase 5

S
Roadway; parking; steam/pressure washing equipment 
machinery repair.

3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

S1 Roadway; parking 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

T Roadway, vehicle traffic; Building 50 roof drainage. 3 S
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-1A Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-1B
Laydown area; abrasive blast grit storage and distribution; 
roadway.

5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-2A Laydown area; administrative office; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-2B Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

Implementation 
Phase

Proposed Source Control 
Action

Outfall
NPDES Rep 

Outfall Group1Current Activities Conducted in Drainage Zone
Representative 
Sampling Point

Compounds Requiring 
Source Control2
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Table 1
Source Control Data Evaluation

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

Implementation 
Phase

Proposed Source Control 
Action

Outfall
NPDES Rep 

Outfall Group1Current Activities Conducted in Drainage Zone
Representative 
Sampling Point

Compounds Requiring 
Source Control2

LD-2C Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-3A Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-3B Laydown area; roadway; covered special waste holding area. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-3C Laydown area; roadway; covered special waste holding area. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-4A Laydown area; administrative office; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

EC System SCM Phase 5

LD-4B Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-4C Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-5A Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-5B Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-5C Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-6A Laydown area; administrative office; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-6B
Laydown area; roadway. Previous use: Coal Cobb truck 
holding area and roadway.

5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-7A Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

LD-7B Laydown area; roadway. 5 LD-1B
As, Cd, Cu, Hg, Pb, Zn, 
BEHP, PAH, PCB, TBT

South Bioretention Pond 
SCM

Phase 4

UT-1 Utility tunnel drain NA -- --
UT-2 Utility tunnel drain NA -- --

Notes:

* = Drainage basin information is for Cascade General owned property only; City of Portland owned property/catch basins are not included.
-- = Not Sampled
EQ = Exceedance Quotient
NPDES = National Pollutant Discharge Elimination System
SCM = Source Control Measure
SLV = Screening Level Value
SCSE = Source Control Screening Evaluation
EC = Electrocoagulation

1 = Representative outfalls based on Vigor Industrial Portland Facility - Determination of Representative Storm Water Outfalls  (ERM 2011) and ODEQ personal communication 28 November 2012.

2 = The determination for source control is based on the results of the Stormwater Source Control Screening Evaluation, including a comparison to JSCS SLVs and weight of evidence evaluation
3 = Priority for source control determined from comparison to Guidance for Evaluating the Stormwater Pathway at Upland Sites: Appendix E: Tool for Evaluating Stormwater Data  (ODEQ 2010) 
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Table 2
Electrocoagulation System Pilot Study Analytical Results

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

Analyte Unit
NPDES 

Benchmark
NPDES Reference 

Concentration JSCS SLV `

Metals
Aluminum µg/L 750 200 295 203 153 2570 159 497 204 800 105 554
Arsenic µg/L 0.045 < 2.00 0.934 1.66 2.16 < 1.00 1.43 1.1 3.58 1.546
Cadmium µg/L 0.094 0.578 0.322 0.522 1.13 < 0.200 0.356 0.2 0.989 1.03 0.581
Chromium µg/L 100 4.62 3.32 2.17 16.7 1.94 6.27 2.46 9.59 1.9 5.44
Copper µg/L 20 2.7 95 107 43.3 290 32 96.8 34.7 255 110 118.2
Iron µg/L 1000 1760 Q 894 624 16000 1210 6880 1200 5760 1170 3944
Lead µg/L 40 0.54 9.93 27.7 3.93 23.7 3.9 7.28 4.43 19.5 2.4 11.42
Mercury µg/L 0.77 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.05 < 0.05 0.12 0.04
Nickel µg/L 16 5.4 4.44 3.56 20 2.92 7.81 2.88 11.8 6.39 7.24
Selenium µg/L 5 < 2.00 < 2.00 < 1.00 0.533 J < 1.00 < 1.00 < 1.00 < 1.00 0.63
Zinc µg/L 120 36 1710 889 1710 3330 1050 1910 1260 3650 2970 2053.2
Tributyltin µg/L 0.072 < 0.050 < 0.050 < 0.0050 0.059 0.011 0.02 0.34 0.14 0.08
PCBs
Aroclor 1016 µg/L 0.96 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.0208 < 0.0486
Aroclor 1221 µg/L 0.034 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.00990 < 0.0486
Aroclor 1232 µg/L 0.034 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.0535 < 0.0486
Aroclor 1242 µg/L 0.034 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.0248 < 0.0486
Aroclor 1248 µg/L 0.034 0.0166 JQ < 0.0206 < 0.00943 < 0.0196 < 0.0190 < 0.00980 < 0.0971 < 0.00943 < 0.0198 0.0132
Aroclor 1254 µg/L 0.034 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.0190 < 0.00980 < 0.0971 < 0.00943 < 0.0198 < 0.0486
Aroclor 1260 µg/L 0.034 < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.0190 < 0.00980 < 0.0971 0.0138 J < 0.0090 0.0123
Aroclor 1262 µg/L < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.0486
Aroclor 1268 µg/L < 0.00935 UQ < 0.0206 < 0.00943 < 0.0196 < 0.00952 < 0.00980 < 0.0971 < 0.00943 < 0.0486
Total PCBs µg/L 2 0.0000064 0.0306 < 0.0206 < 0.00943 < 0.0196 < 0.019 < 0.0098 < 0.0971 0.0279 < 0.0198 0.0282
Pesticides

4,4-DDE µg/L 0.01 0.000022 < 0.00467 UQ < 0.00515 < 0.00476 < 0.00490 < 0.00521 < 0.0297 < 0.0100 < 0.00481 < 0.00971 < 0.0149
4,4-DDT µg/L 1.1 0.000022 < 0.0280 UQ < 0.0309 < 0.0286 < 0.0294 < 0.0312 < 0.0297 < 0.0300 < 0.0288 < 0.0291 < 0.016
Aldrin µg/L 3 0.000005 < 0.0280 UQ < 0.0309 < 0.0286 < 0.0294 < 0.0312 < 0.0297 < 0.0300 < 0.0288 < 0.0291 < 0.016
alpha-Chlordane µg/L 0.000081 < 0.0280 UQ < 0.0309 < 0.0286 < 0.0294 < 0.0312 < 0.0297 < 0.0300 < 0.0288 < 0.0291 < 0.016
Chlordane, Technical µg/L 2.4 0.000081 < 0.346 UQ < 0.381 < 0.352 < 0.363 < 0.385 < 0.366 < 0.370 < 0.356 < 0.359 < 0.197
Dieldrin µg/L 0.24 0.0000054 < 0.0187 UQ < 0.0206 < 0.0190 < 0.0196 < 0.0208 < 0.0198 < 0.0200 < 0.0192 < 0.0194 < 0.0107
gamma-Chlordane µg/L 2.4 0.000081 < 0.0280 UQ < 0.0309 < 0.0286 < 0.0294 < 0.0312 < 0.0297 < 0.0300 < 0.0288 < 0.0291 < 0.016
Hexachlorobenzene µg/L 1 0.000029 < 0.0187 UQ < 0.0206 < 0.0190 < 0.0196 < 0.0208 < 0.0198 < 0.0200 < 0.0192 < 0.0583 < 0.0292
Polycyclic Aromatic Hydrocarbons
1-Methylnaphthalene µg/L < 0.0935 < 0.0825 < 0.0762 < 0.388 < 0.0762 < 0.0808 < 0.0777 < 0.385 < 0.196
2-Methylnaphthalene µg/L < 0.0935 < 0.0825 < 0.0762 < 0.388 < 0.0762 < 0.0808 < 0.0777 < 0.385 < 0.196
Acenaphthene µg/L 95 99 < 0.0467 < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.510 < 0.255
Acenaphthylene µg/L 0.2 < 0.0467 < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.098
Anthracene µg/L 2900 0.2 < 0.0467 < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.510 < 0.255
Benzo(a)anthracene µg/L 1 0.0018 < 0.0467 < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.385 < 0.510 < 0.255
Benzo(a)pyrene µg/L 1 0.0018 < 0.701 UQ < 0.124 < 0.0571 < 0.291 < 0.0571 < 0.0606 < 0.0583 < 0.288 < 0.510 < 0.351
Benzo(b)fluoranthene µg/L 1 0.0018 < 0.701 UQ < 0.0619 < 0.0571 < 0.291 < 0.0571 < 0.0606 < 0.0583 < 0.288 < 0.510 < 0.351
Benzo(g,h,i)perylene µg/L 0.2 < 0.467 UQ < 0.0412 < 0.0381 < 0.194 < 0.0762 < 0.0404 < 0.0388 < 0.192 < 0.234
Benzo(k)fluoranthene µg/L 1 0.0018 < 0.701 UQ < 0.0619 < 0.0571 < 0.291 < 0.0571 < 0.0606 < 0.0583 < 0.288 < 0.510 < 0.351
Chrysene µg/L 1 0.0018 0.0721 J < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.385 < 0.510 0.079
Dibenzo(a,h)anthracene µg/L 1 0.0018 < 0.467 UQ < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.510 < 0.255
Fluoranthene µg/L 14 0.2 0.0921 J 0.0713 J < 0.0381 0.21 J 0.0578 J < 0.0404 < 0.0388 < 0.192 < 0.510 0.093
Fluorene µg/L 390 0.0018 < 0.0467 < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.510 < 0.255
Indeno(1,2,3-cd)pyrene µg/L 1 0.0018 < 0.467 UQ < 0.0412 < 0.0381 < 0.194 < 0.0381 < 0.0404 < 0.0388 < 0.192 < 0.510 < 0.255
Naphthalene µg/L 0.2 < 0.0935 < 0.0825 < 0.0762 < 0.388 < 0.0762 < 0.0808 < 0.0777 < 0.385 < 0.196
Pentachlorophenol µg/L 20 0.56 < 1.17 1.09 J < 0.952 < 4.85 < 0.952 < 1.01 < 0.971 < 1.92 < 2.04 0.891
Phenanthrene µg/L 0.2 0.0991 0.0503 J < 0.0381 0.22 J < 0.0381 < 0.0404 0.0443 J < 0.192 0.071
Pyrene µg/L 290 0.2 0.0886 J 0.0588 J < 0.0381 0.253 J 0.0553 J 0.0422 J 0.041 J < 0.192 < 0.510 0.101
Total PAHs µg/L 0.3519 1.2704 < 0.0381 0.683 0.1131 0.0422 0.0853 < 0.192 < 0.510 0.844
Phthalates
Benzyl butyl phthalate µg/L 3 < 7.01 < 6.19 < 5.71 < 29.1 < 5.71 < 6.06 < 5.83 < 28.8 < 14.7
Bis(2-ethylhexyl)phthalate µg/L 0.22 < 5.14 < 4.54 < 4.19 30.2 J < 4.19 4.79 J < 4.27 < 21.2 7.09
Dibutyl Phthalate µg/L 3 < 7.01 < 6.19 < 5.71 < 29.1 < 5.71 < 6.06 < 5.83 < 28.8 < 14.7
Diethyl Phthalate µg/L 3 < 7.01 < 6.19 < 5.71 < 29.1 < 5.71 < 6.06 < 5.83 < 28.8 < 14.7
Dimethylphthalate µg/L 3 < 7.01 < 6.19 < 5.71 < 29.1 < 5.71 < 6.06 < 5.83 < 28.8 < 14.7
Di-n-octyl phthalate µg/L 3 < 70.1 UQ < 6.19 < 5.71 < 29.1 < 5.71 < 6.06 < 5.83 < 28.8 < 35.05
Cyanide and Nitrite +Nitrate as N

Cyanide, Free µg/L 22 5.2 < 5.00 < 2.00 < 5.00 < 5.00 < 5.00 < 5.00 < 5.00 < 2.5
Cyanide, Total µg/L < 5.00 < 5.00 < 5.00 < 5.00 13.5 4.70
Nitrite + Nitrate as N µg/L 680 260 280 310 400 40 70 60 340 690 272.2
Oil and Grease, Total Suspended Solids, and Turbidity

pH SU 5.5 - 9.0 6.86 7.39 7.7 7.13 7.17 6.83 7.2
HEM Oil & Grease µg/L 10000 < 4670 UQ < 5000 < 4760 < 5000 < 4850 < 4850 < 4810 < 4760 < 4850 < 2715
Total suspended solids µg/L 100000 16000 11000 8000 79000 5000 32000 7000 59000 6000 24778
Turbidity NTU 19 14 99 13 31 20 35 33.0

Notes: Groundwater Pathway Criteria, Draft Portland Harbor RI/FS Draft Final Feasibility Study Report (USEPA June 2015)

Empty cells = Not analyzed Indicates result exceeds Portland Harbor  RI/FS Draft Final Feasibility Study Report Preliminary Remediation Goal
µg/L = micrograms per liter Indicates result exceeds NPDES Reference Concentration
DGI/NPDES = Data Gaps Investigation and/or NPDES sampling event Indicates result exceeds NPDES Benchmark
NA = Average influent and average effluent results are ND and therefore calculated removal efficiencies cannot be derived. Qualifiers - Organic:

ND = All individual results included in arithmetic average calculation are below the detection limit.  J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
NPDES = National Pollutant Discharge Elimination Scheme RL but > or = to the 

NS = No Standard Q = Uncertain Value
NTU = nephelometric turbidity units UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
< = Compound not detected. Reportable detection limit shown. Qualifiers - Inorganic:
1 = Values are representative of arithmetic averages of each sample with half the method detection limits assumed as concentrations of compounds not detecte J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.

Q = Uncertain Value

Outfall

Sample Type

6/12/2014 7/23/20145/1/2013 9/27/2013 1/7/2014 2/19/2014 3/28/2014 4/23/20144/4/2013Date

PS DGI/NPDES DGI/NPDES PSDGI/NPDES

UTFALL- Q PRE EC -0612 SW #3 Pre-ECOutfall Q-PRE EC 0423201NFLUENT_COMP_05011 OUTFALL Q-092713 UTFALL Q-PRE EC 1/7/1

PS

OUTFALL-Q-040413Sample ID UTFALL Q-PRE EC 2/19/Outfall Q-PRE EC 0328201
Average1

OUTFALL Q 

N DGI/NPDES DGI/NPDES
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Analyte Unit
NPDES 

Benchmark
NPDES Reference 

Concentration JSCS SLV

Metals
Aluminum µg/L 750 200
Arsenic µg/L 0.045
Cadmium µg/L 0.094
Chromium µg/L 100
Copper µg/L 20 2.7
Iron µg/L 1000
Lead µg/L 40 0.54
Mercury µg/L 0.77
Nickel µg/L 16
Selenium µg/L 5
Zinc µg/L 120 36
Tributyltin µg/L 0.072
PCBs
Aroclor 1016 µg/L 0.96
Aroclor 1221 µg/L 0.034
Aroclor 1232 µg/L 0.034
Aroclor 1242 µg/L 0.034
Aroclor 1248 µg/L 0.034
Aroclor 1254 µg/L 0.034
Aroclor 1260 µg/L 0.034
Aroclor 1262 µg/L
Aroclor 1268 µg/L
Total PCBs µg/L 2 0.0000064
Pesticides

4,4-DDE µg/L 0.01 0.000022
4,4-DDT µg/L 1.1 0.000022
Aldrin µg/L 3 0.000005
alpha-Chlordane µg/L 0.000081
Chlordane, Technical µg/L 2.4 0.000081
Dieldrin µg/L 0.24 0.0000054
gamma-Chlordane µg/L 2.4 0.000081
Hexachlorobenzene µg/L 1 0.000029
Polycyclic Aromatic Hydrocarbons
1-Methylnaphthalene µg/L
2-Methylnaphthalene µg/L
Acenaphthene µg/L 95 99
Acenaphthylene µg/L 0.2
Anthracene µg/L 2900 0.2
Benzo(a)anthracene µg/L 1 0.0018
Benzo(a)pyrene µg/L 1 0.0018
Benzo(b)fluoranthene µg/L 1 0.0018
Benzo(g,h,i)perylene µg/L 0.2
Benzo(k)fluoranthene µg/L 1 0.0018
Chrysene µg/L 1 0.0018
Dibenzo(a,h)anthracene µg/L 1 0.0018
Fluoranthene µg/L 14 0.2
Fluorene µg/L 390 0.0018
Indeno(1,2,3-cd)pyrene µg/L 1 0.0018
Naphthalene µg/L 0.2
Pentachlorophenol µg/L 20 0.56
Phenanthrene µg/L 0.2
Pyrene µg/L 290 0.2
Total PAHs µg/L
Phthalates
Benzyl butyl phthalate µg/L 3
Bis(2-ethylhexyl)phthalate µg/L 0.22
Dibutyl Phthalate µg/L 3
Diethyl Phthalate µg/L 3
Dimethylphthalate µg/L 3
Di-n-octyl phthalate µg/L 3
Cyanide and Nitrite +Nitrate as N

Cyanide, Free µg/L 22 5.2
Cyanide, Total µg/L
Nitrite + Nitrate as N µg/L 680
Oil and Grease, Total Suspended Solids, and Turbidity

pH SU 5.5 - 9.0
HEM Oil & Grease µg/L 10000
Total suspended solids µg/L 100000
Turbidity NTU

Notes:

Empty cells = Not analyzed
µg/L = micrograms per liter
DGI/NPDES = Data Gaps Investigation and/or NPDES sampling event
NA = Average influent and average effluent results are ND and therefore calculated removal efficiencies cannot be derived. 

ND = All individual results included in arithmetic average calculation are below the detection limit.  
NPDES = National Pollutant Discharge Elimination Scheme
NS = No Standard
NTU = nephelometric turbidity units
< = Compound not detected. Reportable detection limit shown.
1 = Values are representative of arithmetic averages of each sample with half the method detection limits assumed as concentration

Outfall

Sample Type

Date

Sample ID

Table 2
Electrocoagulation System Pilot Study Analytical Results

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

3/28/2014 4/23/2014

PS PS

all Q-POST EC 03282014Outfall Q-POST EC 04232014

729 310 237 553 230 56.7 89.8 315 239 43%
0.184 0.195 < 1.00 0.204 0.327 < 1.00 0.318 1.227 79%

0.0556 J < 0.0400 < 0.200 < 0.200 < 0.200 < 0.200 < 0.0400 0.071 0.510 88%
< 2.00 1.28 < 1.00 < 1.00 < 1.00 < 1.00 < 0.400 0.64 4.80 88%

10.2 13.1 1.81 4.07 7.23 3.39 2.53 J 6.0 112.2 95%
262 1810 < 50.0 99.8 433 83.3 202 416 3528 89%

< 1.00 0.322 < 0.200 < 0.200 < 0.200 < 0.200 0.211 0.20 11.21 98%
< 0.050 < 0.050 < 0.050 < 0.05 < 0.05 < 0.050 < 0.0045 0.03 88%

7.09 3.38 < 1.00 < 1.00 < 1.00 < 1.00 0.933 J 1.91 5.33 74%
< 2.00 < 0.500 < 1.00 < 1.00 < 1.00 < 1.00 < 0.1818 0.45 71%

58.6 150 32 22.9 115 17.1 31.3 61.0 1992.2 97%
< 0.050 < 0.0050 < 0.0050 < 0.005 0.33 0.017 0.06 0.01 19%

< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.00962 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.00962 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0240 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0192 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0192 < 0.0178 -0.0046 -35%
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0192 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.00962 < 0.0178 -0.0055 -45%
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0178 NA NA
< 0.0109 < 0.00980 < 0.00980 < 0.0100 < 0.0102 < 0.196 < 0.0178 NA NA
< 0.0109 < 0.0098 < 0.0098 < 0.01 < 0.0102 < 0.196 < 0.0192 < 0.0178 0.0104 37%

< 0.00467 < 0.00495 < 0.00481 < 0.00505 < 0.00490 < 0.00495 < 0.0005 NA NA
< 0.0319 < 0.0280 < 0.0297 < 0.0288 < 0.0303 < 0.0294 < 0.0297 < 0.0029 NA NA
< 0.0319 < 0.0280 < 0.0297 < 0.0288 < 0.0303 < 0.0294 < 0.0297 < 0.0029 NA NA
< 0.0319 < 0.0280 < 0.0297 < 0.0288 < 0.0303 < 0.0294 < 0.0297 < 0.0029 NA NA

< 0.394 < 0.346 < 0.366 < 0.356 < 0.374 < 0.363 < 0.366 < 0.0358 NA NA
< 0.0213 < 0.0187 < 0.0198 < 0.0192 < 0.0202 < 0.0196 < 0.0198 < 0.0019 NA NA
< 0.0319 < 0.0280 < 0.0297 < 0.0288 < 0.0303 < 0.0294 < 0.0297 < 0.0029 NA NA
< 0.0213 < 0.0187 < 0.0198 < 0.0192 < 0.0202 < 0.0196 < 0.0198 < 0.0019 NA NA

< 0.0860 < 0.392 < 0.0769 < 0.0200 < 0.0769 < 0.190 < 0.036 NA NA
< 0.0860 < 0.392 < 0.0769 < 0.0200 < 0.0769 < 0.190 < 0.036 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.018 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0645 < 0.294 < 0.0577 < 0.0150 < 0.0577 < 0.143 < 0.481 < 0.044 NA NA
< 0.0645 < 0.294 < 0.0577 < 0.0150 < 0.0577 < 0.143 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.018 NA NA
< 0.0645 < 0.294 < 0.0577 < 0.0150 < 0.0577 < 0.143 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 0.036 45%
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 0.050 53%
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 NA NA
< 0.0860 < 0.392 < 0.0769 < 0.0200 < 0.0769 < 0.190 < 0.036 NA NA

< 1.08 < 4.90 < 0.962 < 0.250 < 0.962 < 0.952 < 1.92 < 0.445 0.446 50%
0.0459 J < 0.196 < 0.0385 0.0187 J < 0.0385 < 0.0952 0.041 0.030 42%

< 0.0430 < 0.196 < 0.0385 < 0.0100 < 0.0385 < 0.0952 < 0.481 < 0.044 0.057 57%
0.0459 < 0.196 < 0.0385 0.0187 < 0.0385 < 0.0952 < 0.481 0.261 0.583 69%

< 6.45 < 29.4 < 5.77 < 1.50 < 0.0577 < 14.3 < 2.67 NA NA
< 4.73 < 21.6 < 4.23 < 1.10 < 4.23 < 10.5 < 1.96 5.13 72%

8.65 J < 29.4 < 5.77 < 1.50 < 0.0577 < 14.3 5.69 NA NA
< 6.45 < 29.4 < 5.77 < 1.50 < 0.0577 < 14.3 < 2.67 NA NA
< 6.45 < 29.4 < 5.77 < 1.50 < 0.0577 < 14.3 < 2.67 NA NA
< 6.45 < 29.4 < 5.77 < 1.50 < 0.0577 < 14.3 < 2.67 NA NA

< 2.00 < 5.00 < 5.00 < 5.00 < 5.00 < 5.00 < 0.45 NA NA
< 5.00 < 5.00 12.1 5.70 -1.00 -21%

270 320 60 170 130 170 230 192.9 79.4 29%

6.5 8.19 8.66 7.41 7.7 -0.5 -7%
< 5430 < 5150 < 4810 < 5000 < 4950 < 5000 < 4900 < 494 NA NA
< 5000 < 5000 < 5000 < 5000 < 5000 < 5000 < 5000 < 455 24323 98%

0.27 2.4 0.19 0.34 1.2 0.19 0.8 32.2 98%

Indicates result exceeds JSCS SLV

Indicates result exceeds NPDES Reference Concentration
Indicates result exceeds NPDES Benchmark

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
RL but > or = to the 

Q = Uncertain Value
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.

Qualifiers - Inorganic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.

Q = Uncertain Value

7/23/20145/2/2013 1/7/2014 2/19/2014 6/12/2014

SW #3 Post-ECEC_FILTERED_050213UTFALL Q-POST EC 1/7/UTFALL Q-POST EC 2/19/ TFALL- Q POST EC -061

DGI/NPDES PSPS

EC System

Average1 Removal 
Efficiency

OUTFALL Q  - Post EC 

Reduction of 
Average 

Concentration
DGI/NPDES DGI/NPDES
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Table 3
Grattix Box Downspout Treatment Pilot Study Analytical Results

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

Metals
Aluminum µg/L 750 NS < 25.0 < 25.0 151 143 83.6 59.8 < 25.0 73.2 398 79.1 287 Q-41 129 1470 229 169 394.4 -321.2 -439%
Arsenic µg/L 0.018 NA NA
Cadmium µg/L 0.09 0.344 0.0667 J 0.1 J 0.189 J 0.111 J 0.167 J < 0.0400 0.145 < 0.0400 < 0.0400 < 0.0400 < 0.0400 0.0667 J < 0.0400 < 0.0400 0.044 0.102 70%
Chromium µg/L 100 71.5 1.72 11.1 6.67 2.01 1.19 1.18 J 13.62 49.4 1.46 3 1.27 2.76 0.878 J 1.07 J 8.55 5.08 37%
Copper µg/L 20 2.74 27.7 5.42 43 29.8 25.1 16.6 2.39 21.43 5.02 1.16 2.7 2.46 6.77 7.21 1.89 3.89 17.54 82%
Iron µg/L 1000 NS 114 73 409 350 182 172 53.4 J 193.3 523 131 332 144 2270 281 192 J 553.3 -359.9 -186%
Lead µg/L 40 0.54 1.77 0.756 11.8 7.8 2.21 2.49 0.567 3.9 0.256 < 0.100 0.5 0.2 0.811 0.578 < 0.100 0.4 3.5 91%
Mercury µg/L NS NA NA
Nickel µg/L NS 1.06 < 0.500 1.12 1.03 < 0.500 < 0.500 < 0.500 0.74 0.789 J 0.633 J < 0.500 < 0.500 1.62 J 0.822 J < 0.500 0.77 -0.02 -3%
Selenium µg/L NS NA NA
Zinc µg/L 120 36.5 5220 2170 1530 2840 3590 4730 1740 3117.1 7.24 20.6 6.26 7.82 73.5 160 56.9 47.5 3069.7 98%
Tributyltin µg/L 0.063 NA NA
PCBs
PCB-1016  (Aroclor 1016) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1221  (Aroclor 1221) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1232  (Aroclor 1232) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1242  (Aroclor 1242) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1248  (Aroclor 1248) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1254  (Aroclor 1254) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1260  (Aroclor 1260) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.0100 < 0.0116 < 0.0103 < 0.0058 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.00990 < 0.00952 < 0.0054 NA NA
PCB-1262 (Aroclor 1262) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.00545 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.00515 NA NA
PCB-1268 (Aroclor 1268) µg/L 0.0000064 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.00545 < 0.00980 < 0.00952 < 0.0103 < 0.00952 < 0.00515 NA NA
Total PCBs µg/L 2 0.0000065 < 0.0109 < 0.0104 < 0.0106 < 0.00952 < 0.01 < 0.0116 < 0.0103 < 0.0058 < 0.0098 < 0.00952 < 0.0103 < 0.00952 < 0.0108 < 0.0099 < 0.00952 < 0.0054 NA NA
Pesticides
4,4'-DDE µg/L 0.01 0.000031 < 0.00481 < 0.00476 < 0.00515 < 0.00515 < 0.00485 < 0.00556 < 0.00515 < 0.00278 < 0.00485 < 0.00481 < 0.00472 < 0.00490 < 0.00485 < 0.00481 0.01332 P-01 < 0.00245 NA NA
4,4'-DDT µg/L 1.1 0.000022 < 0.0288 < 0.0286 < 0.0309 < 0.0309 < 0.0291 < 0.0333 < 0.0309 < 0.01665 < 0.0291 < 0.0288 < 0.0283 < 0.0294 < 0.0291 < 0.0288 < 0.0286 < 0.0147 NA NA
Aldrin µg/L 3 0.000005 < 0.0288 < 0.0286 < 0.0309 < 0.0309 < 0.0291 < 0.0333 < 0.0333 < 0.01665 < 0.0291 < 0.0288 < 0.0283 < 0.0294 < 0.0291 < 0.0288 < 0.0286 < 0.0147 NA NA
alpha-Chlordane µg/L 0.000081 < 0.0288 < 0.0286 < 0.0309 < 0.0309 < 0.01545 < 0.0291 < 0.0288 < 0.0283 < 0.0294 < 0.0147 NA NA
Chlordane µg/L 2.4 0.000081 < 0.356 < 0.352 < 0.381 < 0.381 < 0.359 < 0.411 < 0.381 < 0.2055 < 0.359 < 0.356 < 0.349 < 0.363 < 0.359 < 0.356 < 0.352 < 0.1815 NA NA
Dieldrin µg/L 0.24 NS < 0.0192 < 0.0190 < 0.0206 < 0.0206 < 0.0194 < 0.0222 < 0.0206 < 0.0111 < 0.0194 < 0.0192 < 0.0189 < 0.0196 < 0.0194 < 0.0192 < 0.0190 < 0.0098 NA NA
gamma-Chlordane µg/L 2.4 0.000081 < 0.0288 < 0.0286 < 0.0309 < 0.0309 < 0.01545 < 0.0291 < 0.0288 < 0.0283 < 0.0294 < 0.0147 NA NA
Hexachlorobenzene µg/L 1 0.000029 < 0.0192 < 0.0190 < 0.0206 < 0.0206 < 0.0194 < 0.0222 < 0.0206 < 0.0111 < 0.0194 < 0.0192 < 0.0189 < 0.0196 < 0.0194 < 0.0192 < 0.0190 < 0.0098 NA NA
Polycyclic Aromatic Hydrocarbons
1-Methylnaphthalene NS
2-Methylnaphthalene µg/L 2.1
Acenaphthene µg/L 95 23 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Acenaphthylene µg/L NS
Anthracene µg/L 2900 0.73 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Benzo(a)anthracene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Benzo(a)pyrene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.153 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.144 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Benzo(b)fluoranthene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.153 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.144 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Benzo(g,h,i)perylene µg/L 0.44
Benzo(k)fluoranthene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.153 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.144 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Chrysene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Dibenzo(a,h)anthracene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Fluoranthene µg/L 14 6.2 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Fluorene µg/L 390 3.9 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Indeno(1,2,3-cd)pyrene µg/L 1 0.0013 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Naphthalene µg/L 12
Pentachlorophenol µg/L 20 0.15 < 4.00 < 3.16 < 3.23 < 2.55 < 3.92 < 3.41 < 3.16 < 2 < 3.96 < 3.85 < 3.88 < 2.40 < 3.85 < 3.81 < 3.81 < 1.98 NA NA
Phenanthrene µg/L 0.63
Pyrene µg/L 290 10 < 1.00 < 0.789 < 0.806 < 0.102 < 0.980 < 0.852 < 0.789 < 0.5 < 0.990 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Total PAHs µg/L NS < 1 < 0.789 < 0.806 < 0.102 < 0.98 < 0.852 < 0.789 < 0.5 < 0.99 < 0.962 < 0.971 < 0.0962 < 0.962 < 0.952 < 0.952 < 0.495 NA NA
Phthalates
Benzyl butyl phthalate µg/L NS NA NA
Bis(2-ethylhexyl)phthalate µg/L 0.2 NA NA
Dibutyl Phthalate µg/L NS NA NA
Diethyl Phthalate µg/L NS NA NA
Dimethylphthalate µg/L NS NA NA
Di-n-octyl phthalate µg/L NS NA NA
ASTM D4282-02
Cyanide, Free µg/L 22 5.2 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 1 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 1 NA NA
Cyanide, Total NS NA NA
Nitrite + Nitrate as N µg/L 680 NS 890 2200 40 90 120 90 30 494 860 150 150 120 310 390 170 307.1 187.1 38%
EPA 150.1
pH pH units 5.5 - 9.0 NS 6.62 6.62 6.75 6.75 -0.13 -2%
HEM Oil & Grease µg/L 10000 NS < 5490 O-01 < 5260 < 5380 O-01 < 5560 < 4810 < 5260 < 4760 < 2780 < 4810 O-01 < 5260 < 4850 O-01 < 5880 < 4810 < 4810 < 4950 < 2940 NA NA
Total suspended solids µg/L 100000 NS < 5000 < 5000 5000 10000 < 5000 8000 < 5000 6143 10000 6000 < 5000 < 5000 16000 9000 < 5000 8000 -1857 -30%

Notes: Groundwater Pathway Criteria, Draft Portland Harbor RI/FS Draft Final Feasibility Study Report (USEPA June 2015)

Empty cells = Not analyzed Indicates result exceeds PRG
µg/L = micrograms per liter Indicates result exceeds NPDES Reference Concentration
< = Compound not detected. Reportable detection limit shown. Indicates result exceeds NPDES Benchmark
DGI/NPDES = Data Gaps Investigation and/or NPDES sampling event Qualifiers - Organic:

FD = Field Duplicate Sample J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
NA = Average influent and average effluent results are ND and therefore calculated removal efficiencies cannot be derived. JQ = Result is < the RL but > or = to the MDL and the concentration is an approximate value; The isomer is qualified as positively identified, but at an estimated quantity because the quantitation is based on the theoretical ratio for these samples 
NS = No Standard Q = Uncertain Value
ND = All individual results included in arithmetic average calculation are below the detection limit.  UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
NPDES = National Pollutant Discharge Elimination Scheme Qualifiers - Inorganic:
PRG = Most stringent Preliminary Remediation Goal for Surface Water, Draft Portland Harbor RI/FS Draft Final Feasibility StuJ = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.

Q = Uncertain Value

1 = Values are representative of arithmetic averages of each sample with method detection limits assumed as concentrations of compounds not detected.
2 = Data considered suspect due to laboratory data qualification, not included in average calculation. 

Effluent-012315 Effluent-020515 Effluent-032315Influent-092414 Influent-120914 Influent 101514 Grattix Box -Pre Influent-012315 Influent-020515

3/23/20159/24/2014 12/9/2014 10/15/2014 11/21/2014 1/23/2015 2/5/2015

Average 
Effluent

Reduction of 
Average 

Concentration

Removal 
Efficiency

Influent-032315 Average 
Influent

Effluent-092414 Effluent-120914 Effluent 101514 Grattix Box-Post

3/23/2015 9/24/2014 12/9/2014 10/15/2014 11/21/2014 1/23/2015 2/5/2015
Analyte Unit

NPDES 
Benchmark

NPDES Reference 
Concentration

Surface Water 
PRG



Table 4
Bioretention Pond Design Parameters and Bypass Flow Analysis

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

Water Qualtiy Design Storm Size
Rainfall Distribution
Bioretention Media Infiltration Rate
Average Water Shed Surface Slope
Total Area
Total Design Storm Volume
Minimum Design Treatment Flow Rate
Peak Inflow
Peak Outflow
Peak Elevation
Peak Storage
Pond Stage
Top of Biofiltration Media Elevation 36.00 ft NADV88 0 gallons
Overflow Riser Elevation 36.95 ft NADV88 112,744 gallons
Top of Berm Elevation 38.00 ft NADV88 242,759 gallons

Flow Volume
Total Runoff Volume 2,306,773,905 gallons 35,488,829 gallons
Treated Flow Volume 2,280,306,812 gallons 35,081,643 gallons
Outflow Q Weir Bypass Volume 8,861,859 gallons 136,336 gallons
Bioretention Pond High Flow Riser Bypass 17,605,234 gallons 270,850 gallons
Total Treated Flow 98.85 % 98.85 %
Outflow Q Weir Bypass 0.38 % 0.38 %
Bioretention Pond High Flow Riser Bypass 0.76 % 0.76 %

Notes

2 = Bypass analysis assumes no evaporation or ex-filtration from bottom of bioretention pond

ft = feet

NAVD88 = North American Vertical Datum 1988

% = Percent

1 = Rainfall record 1948 through 2012 from Swan Island rain gauge (http://or.water.usgs.gov/non-
usgs/bes/swan_island_pump.html)

Acres
gallons

gpm

1.25
IA 24-hr

10
0.005

Bioretention Pond Design Parameters

inches

inches per hour
ft/ft

38.05
1,063,902

1,455
4604.688

Annual AverageTotal
Bypass Flow Analysis1,2

1,679
36.95

106,553
Elevation Storage

gpm
gpm

ft NAVD88
gallons



Table 5
Estimated Source Control Measure Technology Effectiveness

Storm Water Source Control Measure Design Update
Storm Water Source Control Measure

Vigor Industrial, LLC

Source Control Measure Arsenic Cadmium Copper Lead Mercury2 Zinc Tributyltin BEHP PCBs Total PAHs

South Bioretention Pond SCM1 30% 70% 90% 90% 78%2 95% 78%2 78%2 78%2 78%2

EC System SCM 83% 85% 95% 98% 32% 97% 29% 60% 68% 96%

Individual roof drain Grattix box1 30% 70% 82% 91% 78%2
98% 78%2 78%2 78%2 78%2

Notes:

Indicates performance data from high concentration and bioretention pond specific study (Davis et al 2003)

Indicates performance data from Grattix Box pilot study

Indicates performance data from electrocoagulation pilot study

% = percent reduction from influent concentration

2 = Removal efficiency assumed to be equivalent to total suspended solids removal performance

BEHP = Bis(2-Ethylhexyl)phthalate
PAH = Polynuclear Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyl

1 = Performance data assumed to be equivalent to generic bioretention system from the International Stormwater BMP Database Pollutant Category Summary Statistical Addendum July 2012 where pilot study or 
performance data was unavailable
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Table 6
Estimated SCM Annual Mass Removal

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

South Bioretention Pond 
SCM

EC System SCM
Individual Roof Drain 
Grattix Box Pilot Test

Parking Lot Annual Total

(acres) 36.6 17.4 1.8 6.6 62.4
(gal) 33,918,771 16,070,199 1,685,750 6,122,422 57,797,141

Combined Influent Concentration (µg/L) 1.18 1.14 0.45 1.27 --

Influent Mass (lbs) 0.0234 0.0106 0.0004 0.0045 0.0390
Estimated Treatment Efficiency % 30% 83% 30% 0% --
Estimated Effluent Concentration (µg/L) 0.82 0.19 0.31 1.27 --

Estimated Effluent Mass (lbs) 0.016 0.002 0.000 0.005 0.023
Estimated Mass Removal (lbs) 0.0071 0.0088 0.0001 0.0000 0.0161
Combined Influent Concentration (µg/L) 0.42 0.59 0.40 0.21 --
Influent Mass (lbs) 0.0082 0.0055 0.0004 0.0008 0.0149
Estimated Treatment Efficiency % 70% 85% 70% 0% --
Estimated Effluent Concentration (µg/L) 0.12 0.09 0.12 0.21 --
Estimated Effluent Mass (lbs) 0.0025 0.0008 0.0001 0.0008 0.0042
Estimated Mass Removal (lbs) 0.0057 0.0047 0.0003 0.0000 0.0107
Combined Influent Concentration (µg/L) 122 254 207 19 --
Influent Mass (lbs) 2.42 2.38 0.20 0.07 5.07
Estimated Treatment Efficiency % 90% 95% 82% 0% --
Estimated Effluent Concentration (µg/L) 12 13 38 19 --
Estimated Effluent Mass (lbs) 0.24 0.12 0.04 0.07 0.47
Estimated Mass Removal (lbs) 2.17 2.26 0.17 0.00 4.60
Combined Influent Concentration (µg/L) 25 21 15 2 --
Influent Mass (lbs) 0.491 0.201 0.014 0.007 0.713
Estimated Treatment Efficiency % 90% 98% 91% 0% --
Estimated Effluent Concentration (µg/L) 2.49 0.43 1.32 1.87 --
Estimated Effluent Mass (lbs) 0.049 0.004 0.001 0.007 0.061
Estimated Mass Removal (lbs) 0.442 0.197 0.013 0.000 0.652
Combined Influent Concentration (µg/L) 0 0 0 0 --
Influent Mass (lbs) 0.00070 0.00037 0.00002 0.00009 0.00118
Estimated Treatment Efficiency % 78% 32% 78% 0% --
Estimated Effluent Concentration (µg/L) 0 0 0 0 --
Estimated Effluent Mass (lbs) 0.00015 0.00025 0.00001 0.00009 0.00050
Estimated Mass Removal (lbs) 0.00054 0.00012 0.00002 0.00000 0.00068
Combined Influent Concentration (µg/L) 1115 714 3542 50 --
Influent Mass (lbs) 22.0 6.7 3.5 0.2 32.4
Estimated Treatment Efficiency % 95% 97% 98% 0% --
Estimated Effluent Concentration (µg/L) 56 21 54 50 --
Estimated Effluent Mass (lbs) 1.10 0.20 0.05 0.18 1.53
Estimated Mass Removal (lbs) 20.9 6.5 3.4 0.0 30.8
Combined Influent Concentration (µg/L) 0.053 0.059 0.048 0.006 --
Influent Mass (lbs) 0.00104 0.00055 0.00005 0.00002 0.0017
Estimated Treatment Efficiency % 78% 29% 78% 0% --
Estimated Effluent Concentration (µg/L) 0.012 0.042 0.010 0.006 --
Estimated Effluent Mass (lbs) 0.00023 0.00039 0.00001 0.00002 0.00065
Estimated Mass Removal (lbs) 0.00081 0.00016 0.00004 0.00000 0.00101
Combined Influent Concentration (µg/L) 5.9 6.2 4.0 1.8 --
Influent Mass (lbs) 0.117 0.058 0.004 0.006 0.185
Estimated Treatment Efficiency % 78% 60% 78% 0% --
Estimated Effluent Concentration (µg/L) 1.3 2.5 0.9 1.8 --
Estimated Effluent Mass (lbs) 0.026 0.023 0.001 0.006 0.056
Estimated Mass Removal (lbs) 0.091 0.035 0.003 0.000 0.129
Combined Influent Concentration (µg/L) 0.047 0.112 0.005 0.005 --
Influent Mass (lbs) 0.000931 0.001052 0.000005 0.000017 0.002005
Estimated Treatment Efficiency % 78% 68% 78% 0% --
Estimated Effluent Concentration (µg/L) 0.0 0.0 0.0 0.0 --
Estimated Effluent Mass (lbs) 0.000205 0.000337 0.000001 0.000017 0.000560
Estimated Mass Removal (lbs) 0.000726 0.000715 0.000004 0.000000 0.001445
Combined Influent Concentration (µg/L) 0.47 0.43 0.54 0.05 --
Influent Mass (lbs) 0.0092 0.0040 0.0005 0.0002 0.0140
Estimated Treatment Efficiency % 78% 96% 78% 0% --
Estimated Effluent Concentration (µg/L) 0.10 0.02 0.12 0.05 --
Estimated Effluent Mass (lbs) 0.0020 0.0002 0.0001 0.0002 0.0025

Estimated Mass Removal (lbs) 0.0072 0.0038 0.0004 0.0000 0.0115

Notes
µg/L = micrograms per liter
gal = gallons
lbs = Pounds
% = Percent
SCM = Source Control Measure
1 = Based on average annual rainfall depth of 37.9 inches

Total PAHs

Lead

Mercury

Zinc

Tributyltin

BEHP

PCBs

Copper

Source Control Measure

Area

Runoff Volume1

Arsenic

Cadmium
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Table 7
Source Control Evaluation and Performance Monitoring

Storm Water Source Control Measure Design Update
Storm Water Source Control Measures

Vigor Industrial, LLC

NPDES Benchmark Analytes
Source Control 

Analytes
NPDES Impairment Pollutants

(4 x per yr) (4 x per yr) (2 x per yr)

E 2
Covered painting and blasting; roadway; craneway; 
administrative office space; parking lots; machinery and 
rolling stock repair and storage.

EC System SCM Phase 5 Outfall E
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

G 1
Crane- and roadways; material laydown area (metal, 
wood, trailers).

EC System SCM Phase 5 Outfall G
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

L 6
Fiber optic cable and miscellaneous equipment storage 
for Tyco vessel Global Sentinel at B304; parking, rail-, 
crane- and roadways; steel laydown.

South Bioretention Pond SCM Phase 4 Outfall L
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

*M 4
Rail- and roadways; steel fabrication; indoor/covered 
coating; parts cleaning; outside materials storage; 
vehicle traffic; indoor paint/solvent storage.

Interim BMPs and treatment 
measures, follow by South 

Bioretention Pond SCM
Phase 3

Bioretention Pond Effluent 
Monitoring Vault

pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 
O&G, TSS, Nitrate/Nitrite, 

As, Hg, BEHP, PAH, 
PCB, TBT

Aldrin, DDT, DDE, Dieldrin, Chlordane, 
Cyanide, Hexachlorobenzene, PCP

*O 4
Main roadways - heavy vehicle traffic; steel fabrication, 
stainless steel fabrication; welding; administrative 
offices.

Interim BMPs and treatment 
measures, follow by South 

Bioretention Pond SCM
Phase 3

Bioretention Pond Effluent 
Monitoring Vault

pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 
O&G, TSS, Nitrate/Nitrite, 

As, Hg, BEHP, PAH, 
PCB, TBT

Aldrin, DDT, DDE, Dieldrin, Chlordane, 
Cyanide, Hexachlorobenzene, PCP

*P 5 Employee parking lot. Additional Monitoring --
Outfall P Upstream 
Manhole Influent

--
Al, As, Cd, Cu, Cr, Fe, 
Ni, Pb, Zn, Hg, BEHP, 

PAH, PCB, TBT
--

Q 4

Parking lots and roadways; administrative offices; 
central utility boiler; indoor/covered painting and 
blasting; covered, secured and bermed 90-day 
hazardous waste storage area; facility materials 
recycling, transfer and consolidation area; main 
paint/solvent

EC is Interim SCM followed by 
South Bioretention Pond SCM

Phase 3
Bioretention Pond Effluent 

Monitoring Vault
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

S 3
Roadway; parking; steam/pressure washing equipment 
machinery repair.

EC System SCM Phase 5 Outfall S
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

LD-1B 5
Laydown area; abrasive blast grit storage and 
distribution; roadway.

EC System SCM Phase 5 Outfall LD-1B
pH, Al, Cd, Cu, Cr, Fe, Ni, Pb, Zn, 

O&G, TSS, Nitrate/Nitrite, 
As, Hg, BEHP, PAH, 

PCB, TBT
Aldrin, DDT, DDE, Dieldrin, Chlordane, 

Cyanide, Hexachlorobenzene, PCP

Notes:

* = Drainage basin information is for Cascade General owned property only; City of Portland owned property/catch basins are not included.

-- = Not Sampled

EQ = Exceedance Quotient

NPDES = National Pollutant Discharge Elimination System

SCM = Source Control Measure

SLV = Screening Level Value

SCSE = Source Control Screening Evaluation

EC = Electrocoagulation

O&G = Oil and Grease

TSS = Total Suspended Solids
PCB = Polychlorinated Biphenyl
PAH = Polynuclear Aromatic Hydrocarbon
PCP = Pentachlorophenol

Implementation 
Phase

Phase 3 Monitoring 
Location

Outfall
NPDES Rep 

Outfall Group1 Current Activities Conducted in Drainage Zone Proposed Source Control Action
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Figure 1
Interim NPDES Tier II Source Control

and Treatment Measure Layout
Vigor Industrial, LLC

Portland, Oregon
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Aerial Photo: City of Portland, July 2012Environmental Resources Management
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PRE.fABRIQl.TED ...-ii, CONTROL. 

AHD!llClNM.-4 ENCLOSURE 
(REF.N()T'E.2} 

IFU,elT PIPE LE, IUIBE!l. NI> 
DWIEl'ER VARES PER L.Oc:ATION, 

SES LIFT STATION SllllMARY TAllLE 

'T'Ml(2)~ATER 1RAN!FERPUMPS 
(ONE Sl1C1MI FOR CINUIY), 

llEF. LIFT STATION BUIAIMYTAllLE 
DR/llJ~N'l'!VolElll!YBIOlr&R 

(Q. 

MANHOLE RETROFIT OR NEW UFT STATION -
STORMWATER COLLECTION LIFT STATION 

N.T.8. 

NOTES: 
I. ALL EllVA11CllB NI> Pl'E DWETBIS 1110\'IN ARE APPRDlllMTE FOR 1111 P~BS. MECIWICAL 

MlllEMDl.T AND PARfl UBT, Pl'E8'.l'PQRlll, MolNHa.E Dlll6181QNS, AND l'lti:llll'T ~EN18 
1ll E llJBMITTm Ill' n£ <XllfT1IAC1tA FORAPPllCVAL Ill' n£0WNERl--ATl¥E l'IKll 
1ll OllDEJllNI! Of n£ MATERIAIANllTALLATllN. 

Z. !'NIEL PRDlllDEJ BT P\JMP'IEllOR, OIE PANEL PER LIFT BTA11CJIL 
8. IWKlLE PFE PBEIRATIONS 1ll BE GR001Bl WITH NON.SIRllC QROUT AS N>PRIM'll BY1HE 

Oll\'IERB~Th'E. 
4. FLC\'I' IETER WITH TOTAUZIR (llO'T ~HDWN) WLL CXJlllRQ. l!ITM. WUlllE TO PRCIP08B> 

TREAnENT PllOCEBB. 
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LIFT STATION #1 HEADER VAULT 
MECHANICAL ASSEMBLY 

N.T.a 

1. LIFT STATION PUMP, XYLEM NP 3171 HT J 
2. S" SCHEDULE 60 90' SOCKET K SOCKET LONG SWEEP ELBO'H 
3. 6" 150 LB SCHEDULE 80 PVC ONE PIECE SOCKET FLJol>JGE 
4. s" 150 LB Fl.J.NGED END SWING CHECK VALVE, TA CHEN 
5. ASHCROFT TIPE lOOBS SS DRY PRESSURE GAUGE W/ 100 MM 01.\L RATED 

0-60 PSI, Ol'E 
6. 6"xlf' SCHEDULE BO PVC REDUCING TEE SOCKET x SOCKET x SOCKET 
7. s" 150 LB Fl'NGED GATE VALVE, TA CHEN 
8. S" SCHEDULE BO PVC Pl PE 
9. &" se1 IEB~lf 68 F'\'6 qo• ELBSW SBSl(Ef ,, SSSICET 
1 0. S" SCHEDULE BO PVC 90' ELBOW SOCKET ' SOCKET 
11. 6" SCHEDULE BO PVC TEE SOCKET x SOCKET x SOCKET 
12. CONTRACffiR TO PROVIDE THREE SEPARATE ACCESS HATCHES OF EQUAL SIZE 

FOR PUMP REMOVAL ANO PROVIDE SUBMITTAL FOR CIWNER'S REPRESEITTATIVE 
/.PPROVAL. 

NOTES: 
1. PRECAST STRUCTURES \lllU. CONFORM TO SECTON 106.07 OF lHE OOOT SPECIFICATIONS. THE MANUFACTURER 'NIU. HAVE lHE 

OPllON OF SELECTING THE COMBINATION OF PRECAST UNITS TO COMPLETE A STRUCTURE. 
2. THE EXISTING STRUCTURE TOP FOR LIFT STATION 1 SHALL BE MODIFIED IN THE FIELC TO ENABLE PUMP REMOVAL AND 

MAINTENANCE OF NEW INFRASTRUCTURE. THE MOOlflCATION SHALL BE DESIGNED 81' A STRUCTURAL ENGINEER AND 
CONTR/CTOR SHALL PRO\JlDE SIGNED/SLJIJ..ED PLANS FOR THE STRUCTURAL RElROflT IN A SUBMITTAL TO BE /IPPROVED BY THE 
ENGINEER. 

J. IN THE EVENT THE INVERT OF THE INLET PIPE IS HIGHER TH/IN THE BOTTOM OF THE STRUCNRE, THE INVERT OF THE 
STRUCTURE SHALL BE SHAPED WITH CEMENT MORTAA TO PREVDIT STANDING OR PONDING OF WATER IN THE STRUCTURE. 

4. ALL PRECAST STRUCTURES AND FOOTING TO BE CONSTRUClED \'ATH 4.000 PSI MINIMUM CONCRETE. 
5. ALL SPACER UNITS, FIAT AND T/IPER, AAE TO BE IN ACCORDANCE WfTH THE REQUIREMENTS OF MSHTO M199. 
6. SPACER UNITS TO BE DOWELED OR MORTARED TO T/.PER UNIT OR FlAT SLAB TOP. 
7. REINFORCElvlENT TO BE IN ACCORDANCE WfTH ODOT REQUIREMENTS. 
B. MANHOLE PIPE PENETRATIONS TO BE GROUTED WITH NON-SHRINK GROUT AS APPROVED BY THE OWNER'S REPRESENTATIVE. 
9. ALL CONNECTONS SHALL BE ANSI 816.5 CLASS 150 Fl.MJGES UNLESS OTHERWISE NOTED. FLJol>JGE TYPE SHAU. BE SOCKET 

WELD. 
10. MODIFY EJ(ISTING 'HEIR DIMENSIONS AS PER DRAWING. 
11. ALL PIPE PENETRATIONS THROUGH VAULT SHALL INCLUDE A LINK SLJIJ.. AROUND PIPE. 
12 PIPE SUPPORT REQUIREMENTS. VAULT DIMENSIONS. VAULT HATCH ACCESS. AND VAULT PRITAST REQUIREMENTS TO BE 

APPROVED BY OWNERS REPRESENTATIVE. 
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TRENCH DETAIL A-N 
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CONSTRUCTION DETAILS 



AS SHOWN

JUNE 25, 2015

t4"BBCIUllPYCPl'E 

STORMWATER FORCEMAIN DISCHARGE DETAIL 
MT.I. 

!1'-11' 

IENORl:ED ~8"UlalPAll 
M~BYOWIER'B 
IE'flB!lllTAllYE PllllR TO MATERIN. 
l'RCCUIUllENT 

II' lllN. AA!HTOt&l Sl'OIE 

COMBINATION AIR VALVE 
N.T.I. 

COllllMTION AIR VAi.VE IOTEB: 

L TilllTDlllM'l"BE.FIEClllllTORCMT-lf..PUCEMJf'PRO\llDll\l'TIEOMBm _.._ 

AUXILIARY Oun.ET STRUCTURE 
FOR BIORETENTION FACILITY ...... 

t. ~81Nil.~ AR VALVE TO BE INSTAl...l.HI AT EAa1 ti~ POlfT IN TIE FOAOEMUlll 
~ANCE Pl'llG. 

2. R.UllM)UNTTOllE INllTAWD-lB.Y1'N!lNE 9U~DllO GIWlE. 
Wl1H OCJNaETE a&.lll'ltG TO GIWE, TO REllUCE ST0-1ER RIJllOI. 

ii. OONSI~ AR VAi.YE aw.J. llE INITAIJ..ED l.£YEL WllH NI A!XlllW:I' OF "I-ONE 
IBlREE RR C!lARECI' Ol'EIA11a'.I. 

4. CClHTlWrnll 10 a<ErCll llU'PCRT FOR COllllM11lN AIR VAi.VE A/Cl Rl8ER FOR 
OWN8t'$ llEPllEEEllTATNETOAl'l'ROWE. 

COllllMTION AIR VAi.VE Mtl1I U9T: 

A. BllUI WALL sat llO PJC Pl'E (!IEE l'lAN Wll!W RR DIAlllETIR). 

I. llCH Ill PYC FTTTll9ll F IEOEBIMYTO BllUIE llDH f'Ol(T IN RllllEIMll. 

C. Pl'E DIME!BtX 2'8CH llO PJC REDUCING TE 

D. 2'8Cttm l'VC l'l'E."9 NEEDED10COM£el'IMU. VAi.YE OR TO ATTAiN RISERIEIOHT. 

E. 2' ICll llQ PYC MU. VAi.VE. lHE VAi.VE 8IWJ. BE. INBTALJ..al AT A IEDIT lllAT WILL 
EIWll..E laE!& TOTIHE-DLE. 

F. 2' 8Cll llQ PYC Pl'6FITTllG8, AB l&llEll TO COii~ MU. VAi.VE TOCClollllMTICN 
ARYN.VE. 

G. 2' IUT, 1"CU11ET~ allEICA11lNAIRVAl.VE,MODEL ~. CRAPl'RMll 
ED.WAI.ENT. 

ll :14" X 24" 8t¥1ARE STEEL R.USll!IOUNT Wl1H HllGED Lii Wl1H INSET PAILDCIC 
CAIWIUTY. H2IJ MTIED. lllCIRT LBQTH AB l&DED TO EXIEMJ BB.OWTIHE llOTTCM OF 
TIHEMU. VAL.YE TOMJJ:wr RITIAlE/llXE99 TO MU. VAL.VE. MWIL /111111-1'1.'.VW 
llAHJFACT\JRED Ill' Bilal WHEAlOI RETAIL, CRAPFRO't'ED ~. 
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N.T.e. 
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NOIEI: 
t. PRIORTO-~l'NrllRllWWATERCR!Wj!TMYIEWERLAlUAL. nHE 

CCll1IW:IOR llW.L AIJQUIRE NfY AlllOCIATED PBWITll NID Fal.Ol'I AU. PIPE 
AllANDDllNQ llllDEUIEI IET FDR11I ~ PORT OF PORl\Nlll, CITY OF PORl\Nlll, NID 
Bl' nHE STATE CF IRDlN. 

2. nHE OONTIWmlR lWIAL.L llETENINE Wl1El!ER nHE PIPE AND ~TED 
Al'l'UR'TBWICENll SIRICllNll SHCLUI IE AIWllONED IN PUCE, PIMllCAl.l.Y 
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a BEFORE ElllWAllllllD AEIJIERFORABAMXll!!E>IT, Cl8N AND REM171ELY 
MPECT THE llEWER. 

C. DETl!llalE rrs SIRIJClllW. allllll'ION Nil WEllERAllY AC1M. SERlll:E 
l.A'TEWJI cc.;ECT nD lHE BEWER. 

D. IF IT 18 DEJBWllW NOTTO PlllE A Floll.YRE R11K. nHE PIPE MAY BE AllNIOONED 
IN-IUCE. PBWNIENT l'WQB OF llll'ERllEA!aEllATIRIN. (E&. IXlllCREIE OR 
Clall llHW. IE PIACID Kr nHE Lll'llTREAM NICIJO\WjllTIEAM EllDB OF nHE -OOl'ED-. E. IF A &allBl. PRUENTS LllllO RISK OF FA/WI;, REllOVE OR FU. THE BE.WER FOR 
ITB EHT1RE UHJTH Wl1H aJ!M CR BNID. 

4. 80WBlll GREATIR TIWI t:z.i<j DIMETER: 
A. ABNIOON llEWER ~ ORRBO.IE nHE 8EWBI. FITS LCCATICJll COllFUCTII 

W11HA'8VFMlll!Y. 
ll ICCCll'IJ9t AIWIOON IM\JICE AllNllJCNllEllT 11Y AU.ING 8EMR Wlll1 C!.911 OR 

BAM>. 

SEWER ABANDONMENT 
N.1.1. 

VI RINDU 
PHA8E3 

CONVEYANCE & llORETENTION FACILITY 
1---+---+-----------1---+----1 PCIRll.AlllD Oll&8DN 

CONSTRUCTION DETAILS 

c-ta 
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! 

~ ;g 

Nt7mll: 

FILTR EXX'M FILTER SOCK. SIZEO TO SUJT CONOmONS. 
300mm T0450mm(12~ TO 18") TYPICAL. 

WATER FLOW 

COMPOST SOCK 
N.T.6. 

t. MN-12' CNell.ilP OF ALI. llEMlll REQIMEO. 
2. llMRIER RECIJIREll AT roe OF SIOCK PILE. 
I. CIMRJll(l MANTAl-TUllL 1' IN PV.CE Ullll«! 

SNlllAIOS QR llllEB ON ROPEB W1111 A 
IWllMIAI ta GlllJ SIW:lll(l IN AU. DIB:TlllllB. 

PLASTIC SHEETING 
N.T.S. 

l tACH DI.Ill? ST'Ll.P _____ , 

Dllolh~ll{~l~NT 
(1/4" lffl.OM filOPE. 
2· ru1111~UfSJ 

BMP AND ESCP IMPLEMENTATION 

BM='s I Month#: 

Terl~1<iry$eM1r.r,,i·>d 

Plant~:J 

i:"'eri:"'.ane": Seed11".; a~:0 

Pl· 11 ••• 

C::ino~ruc:on En':'"ancc 

C:i!T'PG'Sot Soc<1s. 
c{) ............... t 8errr 

soc~ rig v'ege'.ah\'12! 8·~ 'fer 
l,;;r-1.--:~ 

Scd ~n~ :-enc•!': 

Erosi.:-.., Cc-"~ol blcink.£1!:. & 
r.i .. =r:.0:,1.:::~,tv~.·6'?"1 

Sed ~n~ Trar. 

St·Cl,'.I ','\o'i'!MlC'o ~loco-c 
~"rl ~11 ....... ,, .... ., ~ ~-...... 

Te1i~rar1orPerrr-.ane~: 

·~I ~·-..ri"~h 'II!:!~ ·1·· 

lJ1lp.i·~'n:lll~.gr;"l·d'!IP.<lra 

::i~e-· srv ~ c-~ ".tle rcac 

CC\•a:c·1ni; (ll'cavn::-~ 
;o.::: a bO"'I s..:.hen\3~C & 
~··:•'hrl" ,......, rl 14'• .. 11.:..-:·. 

x 

x 

SOIL EROSION AND 8EDlli'IENT CONTROL NOTES: 

1. HWlA~ONMEETIGIFPRO.EC'TCONS11WC'llON PBISOllia TAAT 
INaJllES THE lllBPECT1lR TO Dl!!alBS ERDlllCJN AND llEDIENT camlll. ISBUEI Nil 
OONlllRJCllON LllITa (llCHElllLEIJlCJ.(1» 

l. Ali INIFECTlONll MUll'T IE W>llE II AllCClllWa WITH DEQ tllll)(: PENllT 
REQUIRDEN!ll. 

1. IN8PEC1IOll LOllll MUST BE KEPT 11 llCCCRJMCE WITH DBJll t~ PERtl!T 
REQUIREll"lllll. 

4. RCTAIN Amf'r CF THE EllCI' Nil AU. REWllCJNll DN SIMNll IMICE IT 1>11/UNJ.si. <II 
RmEllTTO CEQ, AIJEM, DR reE LOGll. lfJr«ll'AUTf. DUllla 1Wm¥E PE110C11 CF 
GREAlBITHAN BEVBI (1)CONIBlll1\IE CAlBllM DAYS, RETAl'ol ™E E.BCP AT TIE 
~ llTE DRATAMOl'IERLOCATDI. (llCHEllU..E 1UAJ 

~. AU. PllUll'AEllll!TRMTII MU81 IFLEIEHTTIE EBCP. FAILUAE'll:I NPIBEITN«DF 
TIE COllTRa.. MEASUREB DR PRACTICES llEBCRIEJ 11 THE E8CP IS A VlllATICIN OF ™E 
PERMIT. (11QE1.J~ A lA) 

0. TIE E8CP ~- llHOMI CN llill PIMARE llr.li..I REQUIRBEITll FOR 
ANTICIPAlBI SITE CIHllTIONll. OlllJIG 11£ CDl8'lRIJC110ll PERllD, Ll'CRADE TIEBE 
M5ASl.RES NJ NEE CEO TO CCIFl.1' Willi ML N'Pl&OIU LDCAI., STATE. MO FEDERAi. 
ERDlllCJN Nil IBllENT OOHTROL -.V.TIOllll. [8Cl£DU..E .U.C.l.OJ!Cll 

7. 8'JBM11i81Cl11 OF ALI. EBCPREVISIONS IS Na!' REQUIED. &llUTTAL OF ™E EaCP 
REWllCNB IS CN.1' IMCER !IPECFE CllllllllCJll!I. IUBlllT ALI. IECElll!Aln' RIMSOI 11:1 
DEllQRllllEM. (8C!ElllEI\ 12.C.ll) 

I. PHA&E asRll&l Nil CRAlllNG TO THE MAXI-EXIENT PMCllc:AL TO P1E't'ENT 
6G'Cl!IED INACl1VE Nlfo\8 FllOM IEXJllNOA SDl.llCE DF EROSION. (SCHEDILE A 
t.C.l.OXD» 

t. ICE"'1F1', IMRK, AND PRIJICCI' /JN F'ENCl>IQ OFF OR OTIIER-i CRIT1CN.. Rl'ARWI 
AREAS Nil VEllETATION INCUllllC3 ll'tlRIMT TREES ANO AStlOCIA.lBI ~e za&, 
Nil vaETATICN -11:1 IE PREIERVBJ. IDITFY'IEIEl'AllVE 11.fffRZIJllBI 
IEl'MBITIE SITE MO llENBITNE MEA&(E.G., lllEllNG!l ANJ DllERAREAS TO IE 
PIEIEJMI), EllPEWIU. YIN -~ (SCHElllLE "8.C.1.(1) & (Ill 

1D.PIE!EIM.6ClllT1NG ¥EllETATICINWIEl IWCllCALNll ~A'IE<HJIMEA8. 
llS'o9lEl'ATE OPEN AREi.ii Vlti91 PRAC11CAllLE BEFCE NllAFlBl. llRADNl DR 
~. IDElflFYTHETYPEOF'ISETATM.SEIDMIXUllEIJ. (SQIEDU~A.7.B.110) 

11. BIC&IOllNll 8BllENT camlll. ISBUEI IM:l.llllG l'BlllETIR SSllENT camlll. 
MUl!T IE IN PlACE llB'<lRE VEllETATION 19 D1mR1ED ANDNUST REMAll 11 PlM:e Nil IE 
ll'JllNINNED. ~-~1'11111'1.Bt11MED FOl.l.OWINGPROCBIYIEI 
ESTABUSIED FOR THE IMIATION DF alNllllWCTION, llClUDING PROIB:T1llN FllR 
ACTIVE BTDRll ~ l~Nll CAICH llABNl AllD N'l'ftlll'RIA.'IE Nllll4T'OIVIVATER 
POU..imCll OOllJROUI. {8CIElU.E 1\7.D.l NII II.I.CJ 

12. amsusH CONCRE1E 11llDC MD IJlllER CXlNCREIE B\UPIMEM WABHClU1' AREAS 
BERl!l;-1191Cl CONCllETEMR<. ~ElllLEIJlC.1.(1)) 

1~ APPl. Y TEMP(JWIV Nll'OR PBalMENf 190L 8TAflLIZA.1lON MEA81.RE8 ... EDli\TB.Y ON 
Ali Dl8TIRIEll ARfo\8 ABGIWlllG l'ROGEBllE!I NII RlR AU. llCAllYA'lll llCUJ~ 
~ RONJl'P.YS. (SCHEDULE A.I.CJ~ 

1'.ESTABUllH JMTERlllLAllDWAIJIE~NIEAl,Nll C71lER--TER 
CONl1ICIA (BQtmJ~ AJl.CJQI) 

11.PIE't'ENTTIWJIJNODFIEDIENTClllO PIJBUCCJRPllVATE RQtlDBUlllNO BIFSSUCHAB: 
GR.4.YEl.ED (OR Pl\¥ED) ElCIT8 NIJ PAAKllC3 AREll8, Of!Ava ML UIFAYED llONlll l.OCAlBl 
ON.BITE, OR UBE AN EXITllRE WASH. ™EllE llltll'S MLBT IE 11 PV.CE P-TO 
l.AMMltST\JRllllC3 ACTM1ES. {llCIElllll AT.D.1.(1 )Alll A.l.CJ!4D 

111. wtel mlJCKllCI SATIA!AlBl llOIL.8 mllM lHE 8ITE, E1111ER USE Wl\TE{-11cttf TlfJCIGI m 
DRllll l.OAllll ON llTE. (llCHEDU..E A.7.0JL(3)) 

17. UBE llltll'll TO PAEYENT CIR MINlllZE ITCllllWA-EXFO!llllE TO POWJTNl!ll 1!1D11 
S'llJ.8; Vl:HIQ..E HID ECIUPMENf A.eM0. MAINIEIWtCI;, All) 8TORAGE; OTHER 
QENlllG MO MANTBWICEACTMT1ES; Nil WASIE HANDUIG ACTMT1ES. TIEBE 
POWJTNl!ll ltCU.a; Fl.a. HYDIWIJC FWll, Nil DTIEROU ffla.l 't9ICISI AND 
--, M WW. M ~ LEFTIMR l'lllITT, SOl.Vl:Nl8, AND liLL.EI FllOM 
CONll1llCllON DPEllA110HB. (llCHEDU..E A.7.E.L~ 

EROSION AND SEDIMENTATION CONlROL 
INSPECTION FREQUENCIES 

PlllDRlOlHE SITE IEIDllNG 
INMlllYE DR IN NlllCFATICIN CF 
SllE~UlT. 

INMlllYE PERICDSOREA.-THAN 
FCURIWI 04) CAl.Elllll\R 11".1'11. 

~Y¥1H91 SICIWtMl.TER~. 
IHWICllO Rl..aFI' ~ 
BNCllllELT, IB ocaJtVIG. AT LEAST 
ONCE EVER'!' 1WO WEB!, 
llBWQElll OF WIETHER QR NOf 
RLllOFFIS OCCURRtlG. 

ONCE 11:1 ElflllH TAAT EllD!llON 
Nil BElllolBIT camlll. MEAlilllES 
ARE INWORICl«3CIRDER./Wf 
NECEBIMY~NANIEAllO 
llEPAI~ MUST IE MADE PMlR 10 
Ls.VllOTHESITE. 

ONCEEVER'l'1WOl2)YllDB. 

1' ... PLBIENT111E ~IMPllwt£N~WllTTEN8'"U PREVENTIONAM> 
REBF<llSE PROCEDlllES. Ell'\DYEE TRilllNG ON SPIU. PEVal1lON Nil PRCPBI. 
DIBl'OSAL PRtlCEtUIE9, !IPIJ. Kll1 IN ALI. Vl:ltCIES, REllLUIR IMINIBIANCE llCHEDULE 
FOR IBH(l.E&Altll lllOINRY, llA'IBllAL llEU'mll' ANJ eTORAOE (l()Hlll(U, TIIAlllNG 
ANO 8IGIWE, NII COllaUD STORAGE AREAS FOR WASIE ANJ llll'PUEll. (SCH A 7.EILJ 

18. USE WATBI. ~OllO AIElf1' OR C7llER DUSTOOHIRDL TEllHNllllE RI NEEDS> TO 
AJIOO Wllll«.OMI 8QIL (B(llEDW! A 7.8.1) 

20. THE APPUCATION MTE OF F'Elfl'UZERS USED TORE~ llKET'AllDN NIJST 
RlWIW .-i~RER'I! REIXMl!Etl~ TO MINMIZE llllltBIT RBEAl!EITO 
llUIFACE Wl\lBIS, Ell8Q8E CAIJTION wtel IAlltlil llME&l.Ef.BE IBUuaftS l'lllllN 
NIYWKTERHAY Rl'ARIAN ZIJllE. (llCHEDILE A.Ill.IQ 

It.FA llTQIWNATER TREA'llBfT IMITEM (FOR EXAlllPl.E, E1Elml!)«WIUIATION, 
R.OCaJlATlON, ALTRATICN, ETC.) FOR SEDllENT DR OTHER PCWJTMT AEllOVAL IS 
EIFIDYED, SllUT All OPERATION MD MAINIBIANCE PLAN ONCl.lllllG 8'1'STBI 
llCHEIMTC, LOCATION OF mnBl,LDCATICN DF NET, LCCATKJj OF -
DlllCIWIGED..il'ERllON !HICE llElllllN, NllAllAIAKI PINIAND FIBlEICY) BEF<lRE 
OPEFltO.TNl THE TREA'RIBIT IM!IDl OBTAll PIAN Afl'llDIMl. llEFOAE OPEllA11Nll ™E 
TREATIENT IMlllM DPEMTE AND IMllTAll THE TREKTlSIT BY8IDI N;)COIDNO TO 
IMMIFAC'TUfER'& llPEC<ftCATIOll8. [8Cl£Dl,l£A.9.D) 

22. TEMPOIWILY ST-.i:!E SOl.JIATllE Et>ID OF THE ~FT BERH; HOLIDA'Y!I NII 
WEacaa, IF NIBEl. THE REllllllRANT' 11 REllPllHllll..E FOR E1B1111C3 ~SOI.JI ME 
8TAllLE DU-RAii EVIM& AT All. TWE8 Of lHE YEJll. (SCHEDl.l.E A 7.B) 

23. AT ™E EMI OF EAOt WDRICllA1'80L llTOCll!'IL211 MLBT IE STABILIZED DR !:Ol.9Ell, QR 
ontER BIFll lfJIT BE lltl'la.llMED TO PREVENT DlllQWUIBI TO l!RR'ACE ¥MTBll CR 
~~ 8'1STB18 l..EADINCI TO SURFACE WATER8. [8Cl£DU.E A 7.Ell'2)) 

:H. CCllllTRIJCTDl,ICIM11ES MLBT AJIOO DR MlllllZE El«:AVATllH AND alEATICIN OF llAAE 
llllOlllO cu~a WETWEATIER (8CHEDll..Ell.711.JJ 

:Iii. SEDIMENT FENCE: REllO'.-E 11W'PED IEDllEllT BEFQRE. IT REACHES ONE ™AD Of THE 
IB:NE l!RDIH) FBICE IEIClHT Mil BEFORE F91CE REMCll/AI... (BQEDU~ AJlCJ) 

lllontfRllEDltlEMllAlllERB(aJCHRIBKJllAlll)< RIMCJVEIElllEllT'llB'ORE ITRSAai511 
~~!JES DEP'TH N!DIE OllDUNJ IEQHT, AllD BERl!l; BlllP IEDIAL. [llCIElll.E 

rl. Cl.lat !WINI: ClEM BEFORE RElBmON CAIWllT'I' HAS BEEtl REDUCED Ill' FFTY 
PERCEllT. &EDI~ EWl~Nll lllDNBIT 11W>8: lelO'o'E TIWIPBJ BllllBITII 
BEFORE DE8IClll CN'laT1' HAS BEEN RSlU:Bl BY RFTY PBIC9l1' MO AT ClllF\ETDI 
OF PflllECT. (llCHElllLE A.ILC.11111'1) 

3l. Wlltlll !ii tt0Ut81 ._ltCNfr 8BJl8rll lHAT HAS lB"T TIE C0NSTiaJCm0N 8JTF, Y.8T 
BE RBEllATm llNES'l&ITE 'lllE CAIJSE OF lHE !EDNBIT IEBJIE Nil IFU!EIT 
8TB'B 11:1 PRE\911' A REQHIENCE OF TIE lllDWUIE wrn.i lliE 11A11E 34 HOU/Ill. Nff 
llMl1REAlll (ISll UP DF 8EDllEllT BIW.l BE PERf<lRllEll AllllORll«I 10 ™E DllEllON 
DIVIBllN OF l!TATE LAltllll REQUREO nERIAME. (llCIEllll A.llJIJ) 

21. THElr«BmllW.-lfiOFIEDllEllTMCll!tffll llEWEMQRDIWIWEWAl'll llllllT 
NOT OClllll. VMll.UlllNQ CR DRY SWEB'INll AND llA'IB!IAL PIJCIJ' !LIST BE IJBEll 1ll 
a.-... REI.EASED llEDllElllll. (SCHEDll..E A.9.BJI) 

:ID. THE anR llTEMUIT IE TEMPOIWIL Y STAl!IJZED Ullll(l ¥El!ETA1DI OR A !£\VT 
IUCH LA'IU, TEll'ORARY liEE!lNl, CROllEI !E1110D SHOW> AU. ODNS1RtJCllON 
ACIMTES CeASE RR Ill DAYS QR llllRE. (BQEDU~ A.7 Fl) 

31.l'RCllllE nMPCRARY lll'NllJlATICIN FOR TAATPORllON OF-lllTE WHERE 
CONSmlJC110ll,ICIM11ES CEASE FIR U DAYS QR llORE WITH AOCMllNG OF ~ 
S1RAW Nil A TAIJGRBI. Lall!E STRAW, OR AN~ CCMHNO DF aM'CS1' lfJL.at 
lWTI. WCRK REIUel <11 TltAT~ OF THEllJE. (BQEDU~ A.7 FJI) 

31. l'RCllllE ~ENT EROSKIN camlll. IEASllEI ON AU. Elll'CSEO AREi.&. OOllOT 
REllO'.-E lBl'DRMY 8EDllEllTCXlHTRCI.. PRACTICE& U"'1L PER*IEllTVEllETATIDN QR 
ontfR OOYER IF EXPQllED-18 EllTAllJllHED. HOWEVEll. 00 lelO'o'E AU. 
TEMPORMV ER!lSION CCNlllCLMEASURES M Ell'QSEO AREi.& BE!XllE STMILIZEI, 
IKBIB DCINO llO CCJll'UC'lll WITH LOCAL RE<llJIBEITB, ~1' DIBRIBE DF 
OOllmlUCTION ltllllTEllAl..I AllDWAll'IE. ~aJlllll(l IEDlllENT' RETAllB> Ill' 'l'BllPORARY 
811'8. {8CIEU..E A.7 All(:!) AND .U.C.11) 

CONTAMINATED SOIL llANAGEllENT NOTES: 

1. CON11IACTOR IHALL NDTIFY OWN:R8 REPREllENTATM. IF COllT-TED 80L 18 
EMXllllTERED Cl.RNG El«:AVATICIN CR TIIENCHING Mllll<llAllEll ON VIBIJAI. OR 
DLFACTDRY E\llDEHCE OF IXJHTAMINATllN. 

2. OtMR'B R!PREllEH11o.11VE WIJ. COORDINATE AND IWUMENT-.JND Nil 
CHARACmlllATION OF BUlll'EC1Bl IXJHTAMINA'IB> SCI. TO DET!RllllE N'l'ftlll'RIA.TE 
Et>ID UBE [MCKFLL QR OFl'a!'E DISPOBAL). SAIFlNl ~ BIWJ. BEAT A RATE 
DF 1 MMPl.E PER Ill CIBO YAIDI CF MATERW.. ALL 1E811Nll llW.L BE Pl6'<RllB>Kr 
ASTA'IB-Ol'RTIFEll ANALY11CAI. LAllORATCJRY MD USING-DR STATEAl'l'RC'>fn 
ANAi. YTICAl. IE1IKJDll. 

:!. COlmlACTOR IHALL ,,_ Y ST'OCIO'ILE llUIPECTED OONTAllNllTED 80L 
Bl'PAMTELY ,,_NCN.alNTA&llHA'IB> BOllA'T ~LDCATllN IDBIDIEDllY 
DWIER8 RS'IEIENTATNE. 

4. ~ IHALL P\...:e COHT'Altll""1m IOU.I CN Pl/\ll11C lllEEllNO (I ml 119111fJM 

I. IXlHTRACTQR BHAU. a7/ERSUSPEC1BI all!T'MllHAlBI ICIL STDCICPl.E WITH PLA3TI: 
8l£EIMI (IEF. DEINL, 1118 IWlE). 

8. IXlHTRACTQR SHALL CCNS11WCT IARRERll TO PIE!'o'EllT ~TEii llJ~N IN THE 
STDCICPl.EMEA. 

7. CON11IACTOR &HALL EMPW'f "1REET 8ME'N.i AN~ OlHIRBll'U AB NWlED lO 
PREISfT 11W:ICIG 80IL 111/AY IRllll WDRKAllEAll ~. llltlP Nil BllC? 
ll'LaEHTAllDN-EOILE, 1119 ~ 

I. AT owrer8 IEPRB!ENTA1M'8 DIRECTION. OONTRllITTOR lllWJ. COOIUNl\TE 
TRAN!ll'ORTATION TO CMNER'S IE'REllBITATM: APl'll!JJB)DIBPOSAL FACIJl1'. 

i AREA DRAIN IN~T~ PROTECTION c"""'" _"" ''"'"'"' VIGOR ·=:.~IAL LLC 
~ ''o-"•·• CONVEYANCE & BIORETENTION FACILITY' j t---+-~--t~~~~~~~~~~+--+--lPCNn1.A191 Oll&eON 

x x 

~ x x 

5 sveetS~tl)lrl(" 1-0lC"'•"'~+-= ~~r.-+------~o .. =,,,.=t1on~----l-lJ~,4~"".._j EROSION AND SEDIMENTATION CONTROL i "'AA!J"' PLS I""""'"'"" I'""'"" AMB DET.AILIANDNOTEI 
t Envlranmental Raaourcaa Managarnant m ~~~,.~"--------~l··-== I'"'" C-tl 11'£<. 

'----------------------------------------------------------------------------------------------L__::::.:.::~'..:~:: _ _l!P~ort~1~,,~,~·~o~,·~90~,~~~a,~)~"'~"~52~a~2==============-llC!;!!l_l.::__ ___ ~'""'~li!EJ/Ct!:!~Jl'PIDlll.!!!!!!!~ll__::::: _ _i_~~~_j-_j 

' x tB~I 
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PHASE3 
CONV!YANC! & BIOREll!NTION FACIUTY 

POllm.AllD Olll!OOlll 

PROCESS FLOW DIAGRAM 
BIOllEl!lmOll FAC:HJTY •PLEllEllTATIClll • PHUE 3 
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INSTRUMENT LINE SYMBOLS PROCESS LINE IDENllFICATION 
INSlRUMENT IDENTIFICATION 

P & ID VALVE AND PIPING SYMBOLS 
PROCUREMENT ---- (#) o-sPrnAL FUNCTION 

Ji_ MAIN FLOW 
SEE NOTES ON P&IDe FOR @ OR ANAL VZER TWE 

~ ~ DIRECT O:lN"ECTION OR ~ECl-IANICAL EXPLAIN ATION OF Ifs 1 , 2, & J 0001 A 
tx1 GATE THREADED OON"-IEC:::TIOO ROTA-METER R:UPTURE DISC LINK Til INSTRUMENT SECDN DARY FLOW & REGYa..E XXXYYY .,__ LOCATICN COO E 

---- FLANGED CONN ECllON 

0 DIRECTION OF FLOW 
w GLOBE • $ INTERLOCK LIC-0001 A I NSlRUMENT NUMBER WELDED CGN NEC:ll ON lrQl1 9 GH T FLOW INOI CA TOR VACUUM SAFETY RUPlVRE DISC -- AL TERNA TE FLOW 1 L'""" • _ .. ~,,,,, 
[OJ BAlL ---n- SANITARY CONN ECTIQN -A- INSTRUMENT AIR SUPPLY HEAT TRACED ( E ----- ELECTRICAL (IF "ECESSARY) 

6. -;< 

9 
LOAD CELL ' LINE S - ---- STEM! INSlRUMENT LOOP NUMBER 

---+--- COMPRESSION CONNECTION DIWHR AM ACTUATOR 
rjj TD.4 PERA TIJRE srn SOR ------- SIGNAL LI NE (ELECTRICAL) --c=:J-- INSULATED LINE BUTTERFLY -----11 BLIND F\ANGE = W/D lHERMOWELL 9 ROTORY ACTIJA TOR /710'/// SGNAL Ll"E (P"EUMATIC) OUT OF FUNCTION/DETAIL.ED MEASURED VAAIABLE MID 

INSTRUMENT FUN CTI ON 
M DIAPHRAGM H FliXIBLE CONN ECTIC!>I TEMPERATURE SENSOR ON ANOTHER ORA\\lNG 

EtJ 
= \lilTH lHERMOWELL CAPILLARY LINE TO INSTRUMENT REMOVABLE 

s:::JLENOIO KXXYW LCICA TlQN CODE 

r VALVE ™TH ~ HOSE CONNECTION -l- Cftl FICE PLATE - HYDRAULIC SIGNAL LINE PACKAGE BOUNDARY TT LOCATION NUMBER 
TAPPED DRAIN 

Ep LOCA110N n'PE IOENTIFlER 
PISTON ACTUATOR 

~ 
0 

0 

u 0 ULTRA SCT\llC EJOSTING 
SANITARY DIAPHRAGM SEAL - LP$ LOCAL PANEL 

--=:J PIPE CAP e - MP MAIN PANEI._ 

N S~ING D-iECK VALVE 
~ 

-o-o- CCMPUTEH Sc:FlWARE LINK PONT OF - OIT OPERATOR INTERFACE TIBllllNAL 

~ 
CHEMICAL SEAL OONNECTION 

PRES3.JRE REGULATllNG - MCC MOTOR CCNlROL CENTER 

BALL CHECK V/>L\.E DRAIN LJEG 0 
- ANN ANNUNOATOR 

1-.J J.., --©>--- -t (---- INDICATES LINE INTERRUPTED - XJR MUL 11PONT SCANNING REC:~OER 

~ 
FLOW INDICATOR LOCALLY MOUN TEO IN STRUM 8\ff IN P & I DWG FOR CLJ\RI TY 

~ 
SPRING D-IECK VALVE y [] DRAIN BAO::FLOW PREVENTOR: AIR FILTER I llEtJTIFlCA Tl ON LE TIERS FOR I~ STRUMENTS 

tgJ THREE WAY BAUL VAL\.£ PIPE, MATERIAL CONTINUATION 
CE] 8 

I FlRST LETTER SUCCEEOlN G-LETTERS 

~ EXP ANSICl'J JOINT STEAM PURIFIER FLAG 8EThEEN DRA"tNGS 

@ ~ ULTRASONIC FLOW METER FRONT OF MAIN PANEL INSTRUMENT MEASURED OR 
MOOIFlER FOUR WAY BAUL V/>LVE INITIATING VARIABLIE f'UNGTlCfll MOOIFlER 

---r EDUCTOR /E..ECTOR El WATER FILTER A ANALYSIS ALARM 

~ NEEDLE B OPEN CHANNEL FWME m 8 B BURNER , OOMBUSTION 

f-yl STRAINER (Y TYPE) BAo<FLOW PRE VEN 1ER FRONT OF LOCAL PANEL INSTRUMENT c CONTROL, ~ED 
L __ _J 

rz:J PINCH D DJFFERENTl.oL DE\1CE 

PJ ~ MIXING HOSE UNIT 
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AS SHOWN

JUNE 25, 2015

FRCM LIFT IP CATCHMENT 

FLC\\T 

(HIGH ALARM)~ 

(LAG PUMP RUN) 

(LEAD PUMP RUN) 

(PUMPS OFF) 

FRO'-A LIFT f12 CATCHMENT 

FLC\\T 

(HIGH ALARM)~ 

(LAG PUMP RUN) ~ 

(LEAD PUMP RUN) ~ 

(PUMPS OFF) 

FLC\\T 

(HIGH ALARM)~ 

(LAG PUMP RUN) ~ 

(LEAD PUMP RUN) ~ 

(PUMPS OFF) ~ 

LS-.3 

SUBMERSIBLE CENTRIFUGAL PUMP 
WIOOEL..:FLYGT NP .J102.D95-25B 

t 25 GPM @ 75 FT TDH EACH PU MP 
6.5 HP 

4SOV /3PH /60HZ 

LS-2 

SUBMERSIBLE CENTRIFUGAL PUMP 
MODEL: FLYGT NP 3153.095-4&2 

.325 GPM Ill 100 FT TOH EACH PUMP 
20 HP 

%DV/,.H/OOHZ 

LS-1 

J: -~ ,, J: 
1 - - 1 , ,, 

J'SC:Ml!tJP\11:: 
A 

J"SCHBDP\11:: 
A 

S'SCHSOPVC 

8°SCMl!OP\lt: 

Hl>I fUM" B'r?'AH 
l'.JJlFol.U'"Q" 

~---------~~--------~~--------~ DSCH~CETO\lillll.M£TTI 

SUBMERSIBLE CEJ<TRIF\JGAL PUMP MAKE' FL YGT 
MODE~ FL YGT NP 3153.0'.I o-46+ 

.350 CPM @ BO FT lOH EACH PUMPS 
15 HP 

~DV/3PH/BOH2 

'""' 

FROM LIFT #4 CATCHMENT 

(HIGH ALARM)~ 

{LAG PUMP RUN) 

(LEAD PUMP RUN) 

{PUMPS OFF) 

H"SCHBOP\lt: 

FLOAT 

LS-4 

SUBMERSIBLE CENTRIFUGAL PUMP 
MODEL: FLYGT NP .3102.D95-25fl. 

t 25 GPM @ 65 FT TDH EACH PU MP 
6.5 HP 

4SOV /3PH /60H Z 

F?i CLEANOUTS EVERY 300' MIN. 

1~4' 

H"SCHBOP~ 

A 

ALARM LE\£1....S: 

LEVEL I; WARNING NOTIFlCATION - NOTIFY PERSONNEL (EMAIL. SM5 TEXT). 

LEVEL lk PROCESS ALARM - SHUT DOi.N LOCAL COMPCNENT(S) TIED TO ALARM CONDITION, LIGHT LOCAL 
INDICATCR 5TROBE(S), NOTIFY SITE PERSONNEL (EMAIL, SMS lEXT). 

LEVEL 111, PROCESS ALARM - ON SERIOUS CXJNDITION (INCLUDING STOP COMMAND SIGNALS FROM GTLP PLC) 
SHUT 00~ LOGAL COMPONENT(S) nm ro ALARM C::ONDITI~. LIQ-IT LOCAL INOICATIJR SlROOE(S), SHUT OOWN 
AUX EQUIPMENT, NOTIFY SITE PERSC»JNEL (EMAIL. SMS TEXT) - ALL CRITICAL P0\1£R RrnAINS ON. 

LEVEL 1'-" PROCESS ALARM - ON HAZARDOUS CONDITION TO SITE OR PERSONNEL (INCLUDING STOP crnMAND 
SIGNALS FROM GLTP PLC) SHUT DO\IJN LOCAL CCMPONENT(S) TIED TO ALARM CONDITION, LIGHT LOCAL 
INDICATOR STROBE(S) AND SOUND LOCAL SIREN(S), NOTIFY SITE PERSONNEL (EMAIL, SMS TEXT) - ALL CRlllCAL 
PO\\ER REMAINS ON. 

LEVEL ~ NON-CRlllCAL POWER FAILURE - ON NON-CRlllCAL POWER FAILURE, AND AFTER GfJ<ERATOR START, 
NOTIFY SITE PERSONNEL (EMAIL. SMS TEXT), LIGHT LOC/\L INDICATCR STROBE(S). ALL FAIL-VALVES \IJILL BE LEFT 
IN THEIR FAIL POStllO'JS UNTIL MAIN POWER IS RESTORED. 

LEVEL VI; CRlllCAL POWER FAILURE - ON CRITICAL POWER FAILURE, AND AFTER GENERATOR START, NOTIFY 51TE 
PERSONNEL (EMAIL. SMS TEXT). 

INTERLOCKS: 

1. CONOlllONAL ?IF LSLL-BOTH PUMPS OFF. 
2. CONDlllONAL Y IF LSL-LE/.D PUMP ON. 
3. CONOlllONAL? IF LSH-LAG PUMP ON. 
4. CONDITIONAL? IF LSHH-HIGH ALARM. 
5. CONDITIONAL - HEAT TRACE TEMPERATURE TE OXXX < 4-0f THEN CORRESPONDING HEAT TRACE OXXX ON. 
6. CONDITIONAL - IF LEAK CCl>ITACT ALARM YA-OXOX THEN SHUT OFF PUMPS 

NOTES: 

\. NUMBER OF LOW POINT DR/.JNS ON EACH LINE NOT SHOWN. NUMBER OF LOW POINT DRAINS TO BE FlaD 
DETERMINED ANO INCWOED ON AS-BUILTS. 

2. ALL PIPE cctJNECTIONS SHALL BE WELDED USING MANUFACTURER APPRO\IEO METHOD. 
3. ALL HOPE CONNECllONS TO APPURTENANCES (FLOW METER. VALVING, ETC) SHALL BE FLANGED. FLANGING 

NOT SHO'hN ALONG HOPE PIPING FOR CLARITY. 
4. PUMPS AL TERN ATE LEAD AND LAG POSlllONS AFTER EACH CYCLE OF OPERATION. 

1Z'"HCf'E 
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Attachment C 
Phase 3 Storm Water Modeling 



6S

Lift #7 Catchment

7S

Lift #2 Catchment
8S

Lift #3 Catchment

9S

Lift #4 Catchment

10S

Lift #5 Catchment

11S

Lift #6 Catchment

12S

Lift #1 Catchment

13S

Phase 2 Area

15S

Bio. Ret. Facility Area

5P

Bio. Ret. Facility

1L

Link 1

2L

Link 2

3L

Link 3

4L

Link 4

14L

(new Link)

Drainage Diagram for 2015.02.23 Vigor SW Modeling
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.426 80 >75% Grass cover, Good, HSG D  (15S)

20.129 98 Paved parking & roofs  (9S,10S,11S,12S,13S)

17.750 98 Paved roads w/curbs & sewers  (6S,7S,8S)

38.305 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.426 HSG D  15S

37.879 Other  6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S

38.305 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7.114 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 6S: Lift #7 Catchment
   Flow Length=921'   Slope=0.0050 '/'   Tc=6.2 min   CN=98   Runoff=1.93 cfs  0.612 af

Runoff Area=7.633 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 7S: Lift #2 Catchment
   Flow Length=910'   Slope=0.0050 '/'   Tc=6.6 min   CN=98   Runoff=2.07 cfs  0.657 af

Runoff Area=3.003 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 8S: Lift #3 Catchment
   Flow Length=670'   Slope=0.0050 '/'   Tc=5.7 min   CN=98   Runoff=0.81 cfs  0.259 af

Runoff Area=2.965 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 9S: Lift #4 Catchment
   Flow Length=624'   Slope=0.0050 '/'   Tc=4.9 min   CN=98   Runoff=0.81 cfs  0.255 af

Runoff Area=1.315 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 10S: Lift #5 Catchment
   Flow Length=670'   Slope=0.0050 '/'   Tc=5.2 min   CN=98   Runoff=0.36 cfs  0.113 af

Runoff Area=5.337 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 11S: Lift #6 Catchment
   Flow Length=1,103'   Slope=0.0050 '/'   Tc=7.4 min   CN=98   Runoff=1.44 cfs  0.459 af

Runoff Area=8.222 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 12S: Lift #1 Catchment
   Flow Length=966'   Slope=0.0050 '/'   Tc=6.1 min   CN=98   Runoff=2.23 cfs  0.708 af

Runoff Area=2.290 ac   100.00% Impervious   Runoff Depth>1.03"Subcatchment 13S: Phase 2 Area
   Flow Length=1,370'   Slope=0.0050 '/'   Tc=7.9 min   CN=98   Runoff=0.62 cfs  0.197 af

Runoff Area=0.426 ac   0.00% Impervious   Runoff Depth>0.17"Subcatchment 15S: Bio. Ret. Facility Area
   Flow Length=214'   Tc=19.7 min   CN=80   Runoff=0.01 cfs  0.006 af

Peak Elev=36.95'  Storage=0.327 af   Inflow=10.26 cfs  3.266 afPond 5P: Bio. Ret. Facility
   Outflow=3.74 cfs  3.265 af

   Inflow=4.62 cfs  1.466 afLink 1L: Link 1
   Primary=4.62 cfs  1.466 af

   Inflow=8.82 cfs  2.801 afLink 2L: Link 2
   Primary=8.82 cfs  2.801 af

   Inflow=1.44 cfs  0.459 afLink 3L: Link 3
   Primary=1.44 cfs  0.459 af

   Inflow=2.23 cfs  0.708 afLink 4L: Link 4
   Primary=2.23 cfs  0.708 af

   Inflow=2.69 cfs  0.854 afLink 14L: (new Link)
   Primary=2.69 cfs  0.854 af

Total Runoff Area = 38.305 ac   Runoff Volume = 3.266 af   Average Runoff Depth = 1.02"
1.11% Pervious = 0.426 ac     98.89% Impervious = 37.879 ac
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Summary for Subcatchment 6S: Lift #7 Catchment

Runoff = 1.93 cfs @ 7.89 hrs,  Volume= 0.612 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

7.114 98 Paved roads w/curbs & sewers

7.114 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

0.7 61 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

3.9 810 0.0050 3.47 2.73 Circular Channel (pipe), culvert to Lift #7
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

6.2 921 Total

Subcatchment 6S: Lift #7 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

2

1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=7.114 ac

Runoff Volume=0.612 af

Runoff Depth>1.03"

Flow Length=921'

Slope=0.0050 '/'

Tc=6.2 min

CN=98

1.93 cfs
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Summary for Subcatchment 7S: Lift #2 Catchment

Runoff = 2.07 cfs @ 7.90 hrs,  Volume= 0.657 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

7.633 98 Paved roads w/curbs & sewers

7.633 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

1.5 129 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

3.5 731 0.0050 3.47 2.73 Circular Channel (pipe), culvert flow to Lift #2
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

6.6 910 Total

Subcatchment 7S: Lift #2 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

2

1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=7.633 ac

Runoff Volume=0.657 af

Runoff Depth>1.03"

Flow Length=910'

Slope=0.0050 '/'

Tc=6.6 min

CN=98

2.07 cfs
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Summary for Subcatchment 8S: Lift #3 Catchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.81 cfs @ 7.89 hrs,  Volume= 0.259 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

3.003 98 Paved roads w/curbs & sewers

3.003 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

1.9 160 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

2.2 460 0.0050 3.47 2.73 Circular Channel (pipe), culvert flow to Lift #3
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

5.7 670 Total

Subcatchment 8S: Lift #3 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=3.003 ac

Runoff Volume=0.259 af

Runoff Depth>1.03"

Flow Length=670'

Slope=0.0050 '/'

Tc=5.7 min

CN=98

0.81 cfs
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Summary for Subcatchment 9S: Lift #4 Catchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.81 cfs @ 7.87 hrs,  Volume= 0.255 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

2.965 98 Paved parking & roofs

2.965 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

1.0 87 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

2.3 487 0.0050 3.47 2.73 Circular Channel (pipe), Culvert to Lift #4
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

4.9 624 Total

Subcatchment 9S: Lift #4 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=2.965 ac

Runoff Volume=0.255 af

Runoff Depth>1.03"

Flow Length=624'

Slope=0.0050 '/'

Tc=4.9 min

CN=98

0.81 cfs
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Summary for Subcatchment 10S: Lift #5 Catchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.36 cfs @ 7.88 hrs,  Volume= 0.113 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

1.315 98 Paved parking & roofs

1.315 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

1.0 84 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

2.6 536 0.0050 3.47 2.73 Circular Channel (pipe), culvert flow to Lift #5
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

5.2 670 Total

Subcatchment 10S: Lift #5 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=1.315 ac

Runoff Volume=0.113 af

Runoff Depth>1.03"

Flow Length=670'

Slope=0.0050 '/'

Tc=5.2 min

CN=98

0.36 cfs
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Summary for Subcatchment 11S: Lift #6 Catchment

Runoff = 1.44 cfs @ 7.91 hrs,  Volume= 0.459 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

5.337 98 Paved parking & roofs

5.337 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

1.3 109 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

4.5 944 0.0050 3.47 2.73 Circular Channel (pipe), Culvert to Lift #6
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

7.4 1,103 Total

Subcatchment 11S: Lift #6 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
) 1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=5.337 ac

Runoff Volume=0.459 af

Runoff Depth>1.03"

Flow Length=1,103'

Slope=0.0050 '/'

Tc=7.4 min

CN=98

1.44 cfs
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Summary for Subcatchment 12S: Lift #1 Catchment

Runoff = 2.23 cfs @ 7.89 hrs,  Volume= 0.708 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

8.222 98 Paved parking & roofs

8.222 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

0.2 16 0.0050 1.44 Shallow Concentrated Flow, Shallow Concentrated Flow to Inlet
Paved   Kv= 20.3 fps

4.3 900 0.0050 3.47 2.73 Circular Channel (pipe), culvert to Lift #1
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Steel, smooth

6.1 966 Total

Subcatchment 12S: Lift #1 Catchment

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

2

1

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=8.222 ac

Runoff Volume=0.708 af

Runoff Depth>1.03"

Flow Length=966'

Slope=0.0050 '/'

Tc=6.1 min

CN=98

2.23 cfs
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Summary for Subcatchment 13S: Phase 2 Area

Runoff = 0.62 cfs @ 7.92 hrs,  Volume= 0.197 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

2.290 98 Paved parking & roofs

2.290 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.6 50 0.0050 0.51 Sheet Flow, sheet flow
   n= 0.013   P2= 2.30"

6.3 1,320 0.0050 3.47 2.73 Circular Channel (pipe), culvert flow to Lift #2
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

7.9 1,370 Total

Subcatchment 13S: Phase 2 Area

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=2.290 ac

Runoff Volume=0.197 af

Runoff Depth>1.03"

Flow Length=1,370'

Slope=0.0050 '/'

Tc=7.9 min

CN=98

0.62 cfs
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Summary for Subcatchment 15S: Bio. Ret. Facility Area

Runoff = 0.01 cfs @ 17.23 hrs,  Volume= 0.006 af,  Depth> 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Rainfall=1.25"

Area (ac) CN Description

0.426 80 >75% Grass cover, Good, HSG D

0.426 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.6 50 0.0050 0.07 Sheet Flow, sheet flow
Grass: Short   n= 0.150   P2= 2.30"

8.1 164 0.0005 0.34 Shallow Concentrated Flow, Shallow Concentrated Flow to Outfall
Grassed Waterway   Kv= 15.0 fps

19.7 214 Total

Subcatchment 15S: Bio. Ret. Facility Area

Runoff

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr

Rainfall=1.25"

Runoff Area=0.426 ac

Runoff Volume=0.006 af

Runoff Depth>0.17"

Flow Length=214'

Tc=19.7 min

CN=80

0.01 cfs
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Summary for Pond 5P: Bio. Ret. Facility

Inflow Area = 38.305 ac, 98.89% Impervious,  Inflow Depth > 1.02"
Inflow = 10.26 cfs @ 7.90 hrs,  Volume= 3.266 af
Outflow = 3.74 cfs @ 8.76 hrs,  Volume= 3.265 af,  Atten= 64%,  Lag= 51.9 min
Primary = 3.74 cfs @ 8.76 hrs,  Volume= 3.265 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 36.95' @ 8.76 hrs   Surf.Area= 0.369 ac   Storage= 0.327 af

Plug-Flow detention time= 17.3 min calculated for 3.258 af (100% of inflow)
Center-of-Mass det. time= 16.9 min ( 717.6 - 700.7 )

Volume Invert Avail.Storage Storage Description

#1 36.00' 0.745 af Custom Stage Data (Pyramidal) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)

36.00 0.321 0.000 0.000 0.321
37.00 0.372 0.346 0.346 0.373
38.00 0.426 0.399 0.745 0.429

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 10.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=3.74 cfs @ 8.76 hrs  HW=36.95'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.74 cfs)
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Pond 5P: Bio. Ret. Facility

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
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w
  
(c
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0

Inflow Area=38.305 ac

Peak Elev=36.95'

Storage=0.327 af

10.26 cfs

3.74 cfs
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Summary for Link 1L: Link 1

Inflow Area = 17.037 ac,100.00% Impervious,  Inflow Depth > 1.03"
Inflow = 4.62 cfs @ 7.90 hrs,  Volume= 1.466 af
Primary = 4.62 cfs @ 7.90 hrs,  Volume= 1.466 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Link 1

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

5

4

3

2

1

0

Inflow Area=17.037 ac

4.62 cfs
4.62 cfs
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Summary for Link 2L: Link 2

Inflow Area = 32.542 ac,100.00% Impervious,  Inflow Depth > 1.03"
Inflow = 8.82 cfs @ 7.89 hrs,  Volume= 2.801 af
Primary = 8.82 cfs @ 7.89 hrs,  Volume= 2.801 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 2L: Link 2

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

9

8

7

6

5

4

3

2

1

0

Inflow Area=32.542 ac

8.82 cfs
8.82 cfs
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Summary for Link 3L: Link 3

Inflow Area = 5.337 ac,100.00% Impervious,  Inflow Depth > 1.03"
Inflow = 1.44 cfs @ 7.91 hrs,  Volume= 0.459 af
Primary = 1.44 cfs @ 7.91 hrs,  Volume= 0.459 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 3L: Link 3

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
) 1

0

Inflow Area=5.337 ac

1.44 cfs
1.44 cfs
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Summary for Link 4L: Link 4

Inflow Area = 8.222 ac,100.00% Impervious,  Inflow Depth > 1.03"
Inflow = 2.23 cfs @ 7.89 hrs,  Volume= 0.708 af
Primary = 2.23 cfs @ 7.89 hrs,  Volume= 0.708 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 4L: Link 4

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=8.222 ac

2.23 cfs
2.23 cfs
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Summary for Link 14L: (new Link)

Inflow Area = 9.923 ac,100.00% Impervious,  Inflow Depth > 1.03"
Inflow = 2.69 cfs @ 7.91 hrs,  Volume= 0.854 af
Primary = 2.69 cfs @ 7.91 hrs,  Volume= 0.854 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 14L: (new Link)

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
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w
  
(c
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)

3

2

1

0

Inflow Area=9.923 ac

2.69 cfs
2.69 cfs
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ATTACHMENT D ‐ Vigor Industrial Stormwater Lift Station Pump Design Calculations ‐ REV 06/09/15

Lift Station / Pipe run #2 #7 #2/#7 to #3 #3 #2/#3 to #4 #4
#2/3/4 to 

#1/6
#1

#1/2/3/4 to 
#6

#6
Combined Flow 
to Bioretention 

Pond

Drain Area
Peak runoff, GPM 692 688 274 270 746 516
Dual Pump Design, GPM (7) 650 650 1300 250 1550 250 1800 700 2500 500 3000
Single Pump rate, GPM (1) 325 325 125 125 350 250

Rim El, ft 37 31.91 37 37 35.5 37 40
Pump intake El, ft 23 18.5 30 23 31.5 23 31.5 21.5 31.5 23 31.5
Design Water Level, ft (4) 25 20.5 25 25 23.5 25
Run length, ft (6) 1069 30 366 30 200 283 563 210 1130

Nom Diameter (SCH80 PVC) 6 6 10 3 10 3 10 6 12 4 14
Actual Diameter, in. (3) 5.761 5.761 9.564 2.9 9.564 2.9 9.564 5.761 11.376 3.826 12.5
Velocity, dual pump, ft/s 8.00                8.00              5.81              n/a 6.92              n/a 8.04               8.62              7.89              n/a 7.84                  
Velocity, single pump, ft/s 4.00                4.00              n/a 6.07              n/a 6.07               4.31              6.98             

Dual Pump Hydraulics (2)(5)
Static loss 89.12 93.62 66.74 71.74 55.8 62.3 47.38 55.38 32.92 39.42 8.5
Piping loss 4.75 4.75 15.55 2.54 7.37 2.54 5.3 15.41 11.76 6.14 20.95
fitting loss 5.17 5.17 1.83 1.69 2.07 1.68 3.12 5.72 2.7 2.51 3.47
Total loss 99.04 103.54 84.12 75.97 65.24 66.52 55.8 76.51 47.38 48.07 32.92

Pump design ‐ all pumps
FLOW RATE, GPM 325 325 125 125 350 250
NUMBER OF PUMPS 2 2 2 2 2 2
TOTAL FLOW RATE, GPM 650 650 250 250 700 500 3000
HEAD (TDH), Ft 99.04 103.54 75.97 66.52 76.51 48.07

Calculation Notes / Assumptions
1. "Single" pump flow is the contribution of one pump when both are operating.  If only one pump is operating (lead pump) then the rate of that pump will be higher.
2.  Pipe roughness is set at 120 (steel pipe) which is more conservative than for PVC.
3.  Pipe diameters based on SCH80 wall thickness ‐‐ if a thinner wall pipe is used the then dynamic losses will be lower.
4.  Pump inlet water elevation assumed to be 2' above the pump intake, or 3' above the bottom of the manhole.
5.  HYDROFLO pump hydraulics program; based on Hazen‐Williams equation; water at ambient temperature.
6.  Pipe lengths taken from "MLB_working site Plan‐Model‐Pipe Lengths.pdf"
7.  Pump out rate allows for no more than ~ 500 gallons accumulation at peak of storm event
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